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INTRODUCTION 


This year Dissertation Abstracts will carry, as the 13th issue of Volume XVII, an index to all 
doctoral dissertations published in the United States and Canada. This issue will be titled Index to 
American Doctoral Dissertations, and will be a continuation of Doctoral Dissertations Accepted by 
American Universities, The joining of these two reference works makes it possible for librarians 


to have an integrated bibliographical research tool relating to doctoral dissertations under one 
cover. 


Dissertation Abstracts will continue to provide abstracts of dissertations by recipients of doc- 
toral degrees from gradyate schools cooperating with University Microfilms in the publication of 
complete dissertation texts on microfilm, on Microcards, or as microprint. At the end of each ab- 
stract will be found an indication of the number of pages in the original typescript and the Library 
of Congress card number, for the convenience of scholars and research workers. In some instances 
Dissertation Abstracts will be found to be an adequate substitute for the published dissertations. 


The Index to American Doctoral Dissertations will be a complete indexed listing of dissertations 
by students who were granted doctoral degrees during the previous academic year, and including 
those abstracted in Dissertation Abstracts , arranged by degree-granting institutions under appro- 
priate subject headings. An alphabetical author index will be included. 


The tabular material which has been an established part of its predecessor volume will be in- 
cluded in full, so arranged that statistical summaries can be maintained with no break in continuity. 


It is hoped that those who use Dissertation Abstracts will continue to make suggestions for its 
improvement, as these are vital to its continued life and growth. Several suggestions for changes 
in the headings used for indexing purposes have been received, and a committee of the Association 
of Research Libraries is reviewing the indexing system at the present time as a result of these 
suggestions. 


1Arnold H. Trotier and Marian Harman, (eds.), Doctoral Dissertations Accepted by American Universities. (New York: 
H. W. Wilson Co., 1933-1955.) 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $1.50 each issue. 


VOL. 
10 


ISSUE VOL. 


13 


ISSUE 


3 
4 


11 


A microfilm of volumes 1-16 can also be 
supplied at the following prices: 


VOLS. 
1- 5 (complete) 
6-10 (complete) 
11-13 (ea. vol.) 
14-16 (ea. vol.) 





PRICE 
$10.00 
30.00 
12.00 
20.00 








DISSERTATION ABSTRACTS is published monthly by University Microfilms, 


313 North First Street, Ann Arbor, Michigan. 


a. Dissertation Abstracts alone for 12 issues with no annual index: 


Subscription rates are: 
$20.00 


in the United States; $22.00 foreign; b. a combined subscription to 
Dissertation Abstracts with the 13th index number, paper bound as the other 
issues: $25.50; c. theIndex to American Doctoral Dissertations alone, 


bound in hard covers: $8.00. 
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AGRICULTURE 


AGRICULTURE, GENERAL 


SOME STUDIES ON THE EXTRACTION AND 
CHEMICAL PROPERTIES OF SOIL HUMIC ACIDS 


(Publication No. 20,854) 


Mohammad Bashir Choudhri, Ph.D. 
University of Illinois, 1957 


A study was made of the effects of certain treatments 
on the amounts of organic matter and humic acids extracted 
from soils. The pretreatments were: (a) removal of car- 
bonates by dilute HCl, (b) removal of free iron and alumi- 
num oxides by mild reducing agents, and (c) removal of 
silicate minerals with hydrofluoric acid. 

Sodium hydroxide proved to be the most effective of all 
the extractants tested. Among several mild reagents 
tested, sodium pyrophosphate was the most efficient. Re- 
moval of calcium and free iron and aluminum oxides in- 
creased the solubility of organic matter in alkali but had 
no effect on its solubility in mild reagents. The removal 
of silicate minerals by repeated treatment of the soil with 
hydrofluoric acid was particularly effective in facilitating 
the extraction of humic acids by pyrophosphate. The pro- 
portion of humic acid nitrogen extracted to total organic 
nitrogen extracted was considerably higher in pyrophos- 
phate extracts than in NaOH extracts. In several cases, 
the quantities of humic acids extracted with pyrophosphate 
(buffered to pH values of 9 and 11) were greater than the 
amounts extracted with alkali. 

This work showed that caustic alkali is still the only 
answer for complete extraction of soil organic matter. 
The use of sodium pyrophosphate on soil from which more 
reactive silicate minerals have been removed leads to a 
substantial increase in the recovery of humic acids. The 
effect of hydrofluoric acid on soil organic complexes needs 
further investigation. 

A procedure was proposed for mitigating autoxidation 
reactions during extraction of organic matter. 

Studies on humic acids extracted from the A,, B,, Bs, 
and C, horizons of Elliott silt loam showed that, contrary 
to views commonly held, organic matter of subsoil is not 
more easily dispersed than organic matter of surface soil. 
Also, the proportion of humic acid nitrogen to fulvic nitro- 
gen decreased with increasing depth in the soil profile. 

The distribution of the forms of nitrogen in crude humic 
acid preparations indicated that humic acids extracted with 
pyrophosphate were chemically different from those ex- 
tracted with alkali. The relative distribution of the forms 
of nitrogen in humic acids isolated from subsoils was 
different from those extracted from the surface layer. 

The evidence indicated that the differences were due to 
the selective eluviation of humic acids of high “stable” 
nitrogen content. The results of this study also showed 
that the humic acid fraction contributed very little to nar- 
rowing of the C/N ratio with depth in the soil profile. 

61 pages. $2.00. Mic 57-1465 
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DEVELOPMENT AND ANALYSIS OF COSTS FOR A 
MILK PASTEURIZING AND BOTTLING PLANT WITH 
A CAPACITY OF 15,000 QUARTS DAILY 


(Publication No. 20,833) 


Maynard Calvin Conner, Ph.D. 
Cornell University, 1957 


Firms operating dairy plants must continually seek 
ways of reducing costs and of adjusting to technological 
developments if they are to compete successfully. Anal- 
yses of comparative costs of different types and sizes of 
equipment and of alternative operating methods such as 
the one described in this thesis, are designed to assist 
management in making such adjustments. 

This study analyzes the input-output relationships for 
a milk pasteurizing and bottling plant of a specified capac- 
ity. Budgetary analysis of a model plant is the method 
used. The special merit of this method is its potential for 
analyzing the effects of one variable at a time. 

Detailed specifications, standards and costs have been 
developed for a basic model plant operating at its practical 
capacity. Several modifications of the basic model were 
analyzed to show the effect of these changes on costs. 

The basic model plant has a calculated capacity to 
process 15,415 quarts of milk daily. An 8 1/2-man crew 
is required to operate the plant. At this level of output, 
total daily costs amount to $394.27 or 2.0 cents per pack- 
age of output. Plant operating costs, totaling $228.16 a 
day, account for 58 percent of the total. Of the total daily 
costs, $174.16 or 44 percent is classified as fixed costs. 

The unit costs determined for individual products vary 
widely. The costs for products in quarts range from 1.98 
cents for regular milk to 4.81 cents for heavy cream. The 
cost per quart of processing and packaging milk in dis- 
penser cans is about half as much as the cost per quart of 
processing and packaging milk in half-pint bottles. 

With the daily output of the plant at only 60 percent of 
capacity, 7 men instead of 8 1/2 men are required in the 
plant; at 50 percent of capacity, 6 1/2 men can do the job. 
At these reduced volumes unit costs are 29 percent and 
o2 percent higher, respectively. 

A comparative analysis of the costs of operating the 
model plant five days a week rather than seven indicates 
that a plant which has sufficient capacity on a seven-day 
processing schedule to permit shifting to a reduced sched- 
ule without changes in building and equipment can expect 
to realize significant reductions in operating costs. 

When the basic model plant is modified from an all- 
glass to a combined glass-paper operation with about one- 
half of the output in paper, total costs (including package 
costs) go up $84.00 a day or 21 percent. The increased 
cost amounts to .43 cent per package. 

Converting the basic plant to 100 percent paper pack- 
aging increases total costs still further. This modification 
results in an increase of $160.00 a day, including package 
costs, over the all-glass operation or an average increase 
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of .8 cent per package. Most of this increase is in the 
package costs. Daily plant costs for the all-paper opera- 
tion are only $25.00 greater than for the all-glass opera- 
tion. 

The increased costs in the processing and packaging 
function which occur with paper packaging should be eval- 
uated in terms of costs for the total marketing function. 
The use of the paper container may provide the basis for 
certain offsetting gains either through savings in distribu- 
tion or through the effect of increased volume on unit cost 
of plant operation. 196 pages. $2.55. Mic 57-1466 


AN ANALYSIS OF FARM FINANCIAL PROGRESS OF 
SELECTED FARMERS IN NEW YORK STATE 


(Publication No. 21,082) 


Donald K. Freebairn, Ph.D. 
Cornell University, 1957 


This study deals with an analysis of the factors which 
influence the building of equity in farm businesses. The 
objectives were: 1) to analyze the credit position of se- 
lected New York State farmers as a basis for making gen- 
eral credit recommendations, 2) to determine whether 
there are distinct patterns in the sources of farm credit 
and to analyze the reasons for these differences, 3) to 
ascertain whether particular patterns are more effective 
than others in affecting farm financial progress, and 4) to 
analyze farm management factors associated with farm 
financial progress. 

The data on which this study is based were obtained by 
questioning 99 young men who had started farming between 
1945 and 1953. The farm operators included in this study 
were chosen from four areas of the state so as to include 
those operating dairy, cash crop with dairy, fruit and poul- 
try farms. 

A basic hypothesis of this study was that different pat- 
terns of finance as determined by source of credit would 
be associated with different rates of farm financial prog- 
ress. Five patterns of finance were defined on the basis 
of source of short term and long term credit. Approxi- 
mately twenty farm records were obtained for each of the 
five patterns. Criteria for accepting or rejecting the hy- 
pothesis that significantly different amounts of financial 
progress result from different sources of credit were 
visual comparison of medians and inter-quartile ranges 
and an analysis of variance among the patterns of finance 
for each of three measures of financial success. 

Farm management factors were analyzed for associa- 
tion with financial progress by cross-tabular analysis. 
The derived relationships were illustrated with case his- 
tory descriptions of some selected farms in the sample. 

Financial statements showing assets and liabilities at 
the time of starting farming and at the end of year 1955 
were compared for each farm operator included in the 
study. From these statements several measures of finan- 
cial success were calculated. The rates of growth of 
equity in the business of those included in the sample var- 
ied greatly. The analysis of factors influencing financial 
success indicated: 

1. No significant amount of variation in financial 





progress was explained by the pattern of finance as deter- 
mined by source of credit. 

2. Financial success was positively correlated with 
the value of starting assets. 

3. No consistent relationship was demonstrated be- 
tween percentage equity at starting farming and financial 
success. 

4. All measures of size of business were consistent in 
their positive correlation with financial success. 

5. Labor efficiency was positively correlated with 
financial success. 

6. Rates of production on livestock enterprises were 
positively correlated with financial success. 

7. Crop yields were positively correlated with finan- 
cial success. 

The results of the analysis suggest that those planning 
to start farming should survey all alternatives available to 
them and select that program most consistent with their 
own needs and value judgements. If a young man has the 
opportunity to take over a small farm business with the 
rather favorable credit terms provided by credit institu- 
tions or to take over a large farm business under less 
favorable credit circumstances offered by an individual, 
the average experiences of the group of farmers included 
in this study would suggest that greater financial success 
through time will be obtained by choosing the larger busi- 
ness. Size of business and management efficiency factors 
were associated with financial success; circumstances of 
financing were not. 169 pages. $2.25. Mic 57-1467 


PRODUC TION-CONSUMPTION BALANCE IN THE 
ROCHESTER, NEW YORK, MILKSHED 


(Publication No. 21,090) 


Frank Meissner, Ph.D. 
Cornell University, 1957 


In 1955 a combination of economic, physical and insti- 
tutional factors brought forth a supply of 315 million 
pounds of milk for the Rochester Milk Marketing Area. 
About 55 per cent of this quantity was actually used in the 
form of fluid milk and cream. The rest, usually referred 
to as surplus, went into manufactured dairy products at 
less than half the price paid by dealers for milk used for 
consumption in fluid form. The quantity and proportion 
of this surplus has tended to increase. Between 1946 and 
1955 the surplus increased from 31 to 142 million pounds, 
or more than three and a-half times. The wide and in- 
creasing disparity between production of approved milk 
and the quantity used for fluid consumption is the problem 
dealt with in this thesis. 

The perfect market in time, form and space was used 
as a model for evaluation of pricing efficiency in the 
Rochester Milk Market. 

In the seven years 1949-1955, Rochester producers 
received on the average, 45 cents per hundredweight, or 
11 per cent, higher prices than producers in the same 
general vicinity, who were shipping to New York City pool 


plants. This price differential was maintained because the 
‘New York State Department of Agriculture and Markets: 


a) administered the Rochester Order in a way that 
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provided maximum income to approved dairy farmers, 
and b) arbitrarily excluded new producers. 

These policies assured Rochester producers larger 
income from milk than they would have had otherwise, but 
Rochester consumers have been required to pay about 2 
cents a quart more for milk than they would have paid if 
the market had been unregulated. Surplus milk has been 
disposed of in outlets such as milk products for ice cream 
manufacture, which otherwise would have been supplied 
from areas in which production costs are lower. The milk 
equivalent displaced by the Rochester surplus has in- 


creased the quantities of butter, dried skimmilk and cheese, 


which had to be purchased by the federal government in 
order to support the nation-wide price of manufacturing 
milk at the prescribed level. The milk marketing order 
was thus administered in a way which encouraged farmers 
to misallocate their resources. 

A politically feasible solution of the Rochester surplus 
problem lies in gradual adjustment of milk deliveries to 
the needs of the market by adopting measures to check 
further increases in production while consumption catches 
up. Producer-leaders seem to favor a two-price system 
that would allocate to individual producers equitable shares 
in a base quantity equivalent to the receipts of milk at 
Rochester pool plants during a specified past period. The 
base milk would be paid for at a “quota price”. Any excess 
over the quota would be paid for at surplus value. The 
adoption of such a quota plan might well be accompanied 
by a moderate lowering of the order prices of fluid milk 
and cream. 

It would be logical to base the individual producer quo- 
tas on a three-year moving average of deliveries. Pro- 
ducers might also be allowed to freely buy and sell quotas. 
These procedures would create more flexibility in adjust- 
ing the output of different farms and promote greater effi- 
ciency in production than would result with a more rigid 
quota system. 

It is unlikely that these changes in pricing procedure 
would bring about much if any reduction of supply but the 
upward trend would probably be diminished. Thus, the 
changes proposed would tend to lessen the misallocation 
of resources and would be in the general public interest. 

283 pages. $3.65. Mic 57-1468 


THE CONSTRUCTION, AGE, AND CONDITION OF 
FARM BUILDINGS IN THE UNITED STATES AND 
THE IMPLICATIONS OF THESE FACTORS FOR 
THE FARM MECHANICS PHASE OF INSTRUCTION 
IN VOCATIONAL AGRICULTURE 


(Publication No. 20,969) 


Albert Samuel Mowery, Ph.D. 
The Pennsylvania State University, 1957 


Automation of both field and chore work has brought 
about the need for many changes in number, type, and 
functional design of farm buildings. The process of re- 
modeling or rehabilitating present structures, and the 
planning and erection of new ones, will no doubt be of 
major concern to the building and building material indus- 
tries as wellas those planning the programs for vocational 
education in agriculture. The problem of remodeling 





present structures and the building of new ones, both of a 
functional design, should have a direct effect upon the 
farm mechanics program of instruction in vocational agri- 
culture. There are resons to believe that the prefabricated 
or manufactured type building will become increasingly 
more important to the farm building market. 

The leading county in each state in the United States in 
gross cash farm income was selected as the area from 
which to secure data. Each State Supervisor of Vocational 
Agriculture was asked to submit names of three teachers 
within the county selected who might like to cooperate in 
the proposed study. At the same time a data gathering 
instrument was prepared for trial application in the second, 
third, fourth and fifth highest ranking counties in Pennsyl- 
vania. Twelve teachers of agriculture and 95 farmers in 
these four counties returned usable data. Minor changes 
were then made in the data gathering instrument before 
it was used for the main study. 

The data gathering instrument consisted of three forms. 
The No. 1 form was a check list designed for teachers of 
vocational agriculture to use in supplying certain informa- 
tion about the school farm shop program and facilities. 
Form No. 2 was set up to seek certain information from 
the farmer about the farm building and construction pro- 
gram. Form No. 3, also for the farmer, was a check list 
to obtain certain data as to the numbers and kinds of farm 
buildings and, at the same time, to gather certain informa- 
tion about the kind of construction, age, condition, and 
type of construction of farm buildings. 

Complete sets of the data gathering instrument were 
mailed to 147 teachers of vocational agriculture located 
in the leading county in each of the 48 states. Eachteacher 
was asked to select ten farmers within the selected county 
in his school area to co-operate in furnishing the informa- 
tion requested. Ninety-seven teachers and 635 farmers 
returned usable survey forms, which included information 
about 5960 farm buildings. 

The data from the trial application were treated sepa- 
rately from that of the main study. The national data were 
tabulated by geographic regions as determined by the 
United States Office of Education (North Atlantic, North 
Central, Southern, and Pacific). 

Of the 5960 buildings studied in the four regions 74 
percent are constructed of wood, 12 percent masonry, 4 
percent metal, 7 percent are a combination of wooden 
frame and masonry, and 4 percent of wooden frame and 
metal. As to the age of the structures 2 percent are over 
100 years, 10 percent 50 to 99, 25 percent 10 to 24, and 
31 percent less than 10 years old. Compared with this is 
the condition of the buildings as to when they should be 
replaced. According to the data reported by the 635 
farmers 13 percent of the structures should be replaced 
within five years, 15 percent within 10, 20 percent within 
20, and 52 percent after 20 years. In other works, 48 
percent of the 5960 buildings reported should be replaced 
during the next 20 year period. Eleven percent of the 
buildings were partially or entirely prefabricated. Silos 
were predominant in this type of construction. 

The farm structures phase of the farm shop program 
in vocational agriculture, as indicated by present instruc- 
tional programs reported by teachers and compared with 
the practice and needs reported by farmers, implies that 
certain changes are needed in the program of instruction. 
It would appear that more emphasis should be given to 
selection of buildings and building materials, to instruction 
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in assembling prefabricated structures, and to construc- 
tion of small buildings made of wood. This same increase 
in emphasis would seem to be indicated in all four regions. 
Instruction in other phases of the program varied slightly 
among regions, but in general there were no drastic 
changes indicated except those mentioned above. 

173 pages. $2.30. Mic 57-1469 


STUDIES ON THE EXPERIMENTAL PRODUCTION 
OF SWINE ERYSIPELAS 


(Publication No. 20,533) 


Harry Cecil Rowsell, Ph.D. 
University of Minnesota, 1956 


The economic importance of swine erysipelas and the 
problems that exist in the control of this infectious disease 
have been emphasized for more than a century in Europe. 
The acute phase of swine erysipelas was recognized as a 
problem in the United States during the 1930’s. The chronic 
form of swine erysipelas produces major economic losses 
in all provinces of Canada. In the Province of Alberta the 
acute type of the disease has been reported in epizootic 
proportions since 1953. 

The incidence and severity of the infection has been 
shown to increase with the increase in numbers and con- 
centration of swine in a particular area. 

Difficulties in the consistent reproduction of swine 
erysipelas on an experimental basis have led to the dis- 
credit of Ery. rhusiopathiae as the etiological agent. 

The studies constituting the thesis were instituted in 
the early spring of 1953 in an attempt to: 








1. Produce swine erysipelas experimentally by expos- 
ing pigs to Ery. rhusiopathiae via routes available 
to the organism under field conditions. 





. Study the effects on the virulence of Ery. rhusio- 
pathiae for pigs by passage through swine, mice 
and pigeons. 











. Determine the effect of maintenance under various 
conditions on hyaluronidase production by Ery. 
rhusiopathiae. 





. Investigate the clinical, bacteriological, serological, 
hematological and gross and microscopic patholog- 
ical aspects of both field and experimentally pro- 
duced swine erysipelas. 


The production of the disease 

The inoculation of a pig in dermal scratches with a 
single strain of Ery. rhusiopathiae produced a local reac- 
tion, whereas the inoculation of four strains in the major- 
ity of cases produced a generalized reaction as the result 
of a bacteremia. 

Strains of Ery. rhusiopathiae obtained by hemoculture 
from pigs which had developed a bacteremia after dermal 
scarification, when administered orally to pigs produced 
acute swine erysipelas. Passage of Ery. rhusiopathiae 
through pigs increased its virulence for pigs. 

The subculturing of virulent strains of Ery. rhusiopath- 
iae six times reduced the virulence of the organism to a 


























point where it produceda mild disease whereas before this 
procedure, it had produced a severe disease. 

The passage of strains of Ery. rhusiopathiae through 
mice and pigeons increased the virulence of the organism 
for the specific species infected but not for the pig. There 
did not appear to be any relationship between the smooth 
phase of the organism and its ability to produce disease. 

The maintenance of the organism under various condi- 
tions and time intervals did not produce any loss in the 
ability of a strain to produce hyaluronidase. 





Clinical-pathological observations 








During the acute phase of the disease the blood culture 
and the total white blood count gave useful information. 
The blood culture was positive in 48-72 hours and at this 
time a marked leukocytosis developed. This was in gen- 
eral before the development of skin lesions. 

The gross pathology was influenced little by the route 
of inoculation. In acute swine erysipelas the slightly en- 
larged and bluish coloured spleen was a characteristic 
observation. 

The use of the gram stain on tissue sections should be 
viewed with care when eosinophiles are numerous or 
clumps of fibrin are present. The granules of the eosino- 
phile stain gram-positive and resemble phagocytized bac- 
teria. Fibrin in clumps may be mistaken for the rough 
phase of Ery. rhusiopathiae. 





The carrier animal 

The organism was found consistently in the tonsil no 
matter how the exposure occurred. It was shown that the 
organism can survive the acidity of the stomach and re- 
main viable for as long as ingesta usually remain in this 
organ. 

Ery. rhusiopathiae did not remain demonstrable in the 
soil for a long period of time under the conditions of these 
experiments. 230 pages. $3.00. Mic 57-1470 








CONSUMER PREFERENCE FOR LEAN AND 
FAT TYPE PORK CUTS 


(Publication No. 20,539) 


Clarence Earl Trotter, Ph.D. 
University of Minnesota, 1956 


This study was designed to appraise the feasibility of 
retailing pork cuts by grade based upon the grade of the 
carcass from which the cuts were obtained. 

Back fat measurements of 1.8 and 2.1 inches were the 
break points used to sort carcasses of 160 to 200 pounds 
into Grades A, B, and C respectively. The experimental 
cuts were center cut pork chops and pork steaks (sliced 
Boston Butts). The test was conducted in self-service 
retail stores in Pittsburgh, Pennsylvania, from February 
7 through May 7, 1955, using a Latin Square design. In 
four stores Grades A and B were displayed in paired rib- 
bons using four treatments. A treatment appeared in each 
store for two weeks and consisted of a price difference 
between grades which ranged from minus five to plus ten 
cents per pound by five cent intervals, the difference 
applied to Grade A. Grades A and C were rotated among 
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four other stores with price differences from zero to fif- 
teen cents. In two additional stores, Grades A and C were 
displayed with a constant price difference of ten cents. 
The cuts were not labeled as to Grade but the price per 
pound was posted on the display case and marked on each 
package. 

Sales of 23,500 pounds of chops and 6,500 pounds of 
steaks were analyzed. Also, 1,160 customers were inter- 
viewed in the store after selecting experimental cuts, and 
the replies analyzed. 

Emphasis was on the change in distribution of sales 
between grades as the price difference changed. Among 
treatments, Grade A sales ranged from 40 to 56 per cent 
of total sales of chops and from 42 to 62 per cent of total 
steak sales. 

The over-all relationship between the per cent of Grade 
A sold and the price differentials was tested for signifi- 
cance using analysis of variance. The differences were 
not statistically significant at the five per cent level. 
Grade A constituted approximately the same proportion of 
total sales (50 per cent) irrespective of price differentials. 
Also, the distribution of sales was not significantly differ- 
ent among stores or time periods. 

Such a sales distribution could have been the result of 
chance. However, data from the consumer schedule indi- 
cated about two-thirds of the choices were deliberate. Of 
the 686 people who noticed alternative choices, 366 or 53 
per cent mentioned quality differences and 299 or 44 per 
cent mentioned differences in price. Seventy-four percent 
of the replies related to quality were correct and 77 per 
cent correctly identified price differences. 

Customers who chose Grade A chops were quite accu- 
rate in identifying quality differences between grades, but 
very inaccurate in noting price differences. The reverse 
was true for those who selected Grades B and C. Appar- 
ently one-third of all customers chose on the basis of 
price with little regard for quality, one-third chose on the 
basis of quality with little recognition of price and one- 
third made a purchase without study or deliberation. 

It is concluded consumers did not recognize differences 
in cuts of pork derived from leaner and fatter carcasses 
for two reasons which operated jointly: (1) customers 
were unobservant or indiscriminant in selecting pork and, 
(2) differences between grades were too small to be readily 
apparent. The standards used to grade hog carcasses did 
not determine satisfactorily the grade of retail cuts. 

Before it would be truly feasible to attempt to develop 
a quality market for pork, better grade standards must be 
devised, the relationship between grade and table quality 
better established and the consumer must become a more 
discriminating shopper for pork. 
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AN ECONOMIC ANALYSIS OF THE METHODS AND 
COSTS OF SILAGE STORAGE ON NEW YORK 
DAIRY FARMS, 1954-1955 


(Publication No. 20,846) 
John Wright Wysong, Ph.D. 
Cornell University, 1957 


Silage has been given a much more important place in 
the roughage programs of New York dairy farmers in 





recent years. Because of the increasing importance of 
Silage and the lack of information on the costs of storing 
and handling silage, this study was undertaken to provide 
a comparative cost analysis of the alternative methods 
for storing silage available to New York dairy farmers. 
The comparative cost data from this study will provide 
farmers with information to use in deciding on the most 
feasible way for them to store silage. 

Data related to farmers’ experiences in storing silage 
were collected by the personal interview survey method. 
Information on current silo prices was obtained by a ques- 
tionnaire sent to local manufacturers. Price estimates 
were obtained for the costs of the foundation, walls, and 
roof for four different sizes of silos. These estimates, 
together with the survey data, were used in the budget 
analysis of current storage costs. 

The population studied was restricted to commercial 
dairy farmers who were feeding silage to cows. The sam- 
ple design consisted of four block samples. Several quota 
samples were used to locate types of silos not obtained in 
sufficient numbers from the basic blocks. 

Seven major types of silos are used by New York dairy- 
men for storing silage:- poured concrete, concrete stave, 
wooden stave, tile, steel plate, glass-lined steel, and un- 
lined trench silos. Annual costs for storing silage consist 
of depreciation, interest, upkeep, and spoilage losses. 
Depreciation and interest are the most important costs 
for tower silos. Spoilage losses are the most important 
cost for trench silos. 

Initial construction costs, annual storage costs per ton 
of silage stored, total hours of labor used per ton of silage 
handled, and percent of total silage that spoiled all tend to 
decrease as the size of silo increases. Poured concrete 
silos have the lowest operating costs per ton of silage 
stored when current prices are used. However, they are 
not available in many areas of the state. Concrete stave 
silos have slightly higher operating costs per ton than the 
poured concrete silos. Annual operating costs per ton of 
silage stored are somewhat higher with the wooden stave 
silos than either of the concrete silos. Glass-lined steel 
silos have the highest operating costs per ton. A bottom 
unloader is required to remove silage from these silos, 
Unlined trench silos offer considerable flexibility, and 
provide low cost storage when the amount of spoilage is 
small and value of silage that spoils is low. Under aver- 
age farm conditions, trench silos have as high costs per 
ton of silage stored as the concrete stave and wooden stave 
tower silos. 

Mechanical silo unloaders reduce the amount of physi- 
cal effort required but they do not reduce the time needed 
to unload silage. Their operating costs per ton decrease 
as the tons of silage removed increases. 
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AGRICULTURE, ANIMAL CULTURE 


REPRODUCTIVE PHYSIOLOGY OF THE BOVINE: 
I, OBSERVATIONS ON FERTILITY FOLLOWING 
INSEMINATIONS MADE AT THREE STAGES OF 
THE SAME ESTRUS. Il, STUDIES OF METHODS 
OF FREEZING AND THAWING BOVINE 
SPERMATOZOA. 


(Publication No. 20,615) 


Peter William Aschbacher, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Vearl R. Smith 


I Observations on Fertility Following Inseminations Made 
at Three Stages of the Same Estrus 


Cows were checked for beginning of estrus three times 
daily at 8-hour intervals and for termination of estrus at 
4-hour intervals. Time of ovulation was determined by 
rectal palpations at 4-hour intervals. The mean duration 
of estrus was 17.1 hours and the mean period from end of 
estrus to ovulation was 11.1 hours. The cows were artifi- 
cially inseminated at the check when first observed in 
heat and again 12 and 24 hours later. Each of the insemi- 
nations was made with semen from a bull of a different 
breed. The order in which the semen from the different 
breeds was used was rotated. Paternity of the calves was 
determined by blood typing. Calves resulted from insem- 
inations 34 hours before to 14 hours after ovulation. The 
mean interval from a fertile insemination to ovulation was 
24.7 hours for the first, 11.0 hours for the second, and 6.6 
hours for the third. Twenty-one cows calved from the 
first, 16 from the second, and 13 from the third insemina- 
tion. Angus bulls sired 19, Guernseys 16, and Holsteins 
15 of the 50 calves. The distribution of calves by insemi- 
nations and breeds was random. There was no indication 
that time of insemination had any effect on sex ratio. 
Three inseminations during the same estrus did not result 
in an exceptionally high conception rate. 

Within the time limits of this study and the procedure 
employed, the time of insemination with respect to time of 
ovulation was not important to conception. 


II Studies of Methods of Freezing and Thawing Bovine 
Spermatozoa 


Several factors concerning the freezing of bovine semen 


were investigated in an attempt to increase the survival of 
motile cells. Semen for experimental use was diluted 1:15 
with a yolk-citrate extender, cooled slowly to 5°C., further 
extended to 1:30 with slow additions of 15 percent (v/v) 
glycerol in yolk-citrate and allowed to stand for 18 to 20 
hours at 5°C. Freezing was at the rate of 1°C. per minute 
to -15 as after which the temperature was decreased 
rapidly to 15° C. Semen was stored in a mechanical 
freezer at -110 F. Unless otherwise Specified, semen was 
thawed in water between 10°C. and 15°C. Samples were 
evaluated by visual examination under a microscope. 

Addition of a few crystals of silver iodide to the semen 
caused ice formation to occur at a higher temperature. 
This did not appreciably affect the survival of motile cells, 
but the loss of motile cells began to occur at a higher tem- 
perature, possibly due to earlier ice formation. 





Results indicated that there was a relationship between 
the percentage of motile cells after a 5-minute exposure 
to a 4 percent (w/v) sodium citrate solution and percentage 
of motile cells surviving freezing (correlation coefficient 
= .72). 

Based on preliminary results which indicated improved 
survival with faster thawing, a factorial experiment was 
carried out comparing thawing in water at 5° C., 40°C., 
60°C. and 75°C. Frozen semen was stored 7 days at 
-110°F., and evaluations were made immediately after 
thawing and after 8 hours’ storage at 5'C. From thawing 
in water at 5° as 40° rid 60°C. and 75° C., the respective 
mean percentages of motile cells surviving were 25.0, 
27.2, 31.4 and 28.8 for evaluations immediately after thaw- 
ing, and 20.1, 19.5, 24.0 and24.2 for evaluation made 8 
hours post-thaw. 

Analyses of variance showed treatment effect was 
highly significant. Duncan’s multiple range test indicated 
that when semen was evaluated immediately after thawing 
the 60°C. water was highly significantly better than any 
other. The 75°C. water was highly significantly better 
than 5°C., but not 40°C. For evaluations 8 hours post- 
thaw, the means from 60°C. and 75°C. water were not dif- 
ferent but both were highly significantly better than 5°C. 
or 40°C. There was no difference between 5 °C. and 40°C. 
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IN VITRO AND IN VIVO STUDIES ON GROWTH 
FACTORS FOR RUMEN MICROORGANISMS 


(Publication No. 20,668) 


Jack Henry Cline, Ph.D. 
The Ohio State University, 1956 








Recently it has been observed that mixed suspensions 
of rumen organisms and a pure culture of Bacteroides 
suc-cinogenes respond to additions of five and six carbon 
fatty acids (valeric, caproic, isovaleric, isocaproic, 
a-methyl n-butyric acids) by increased cellulose digestion 
and growth in vitro. The amino acids, valine and proline, 
and partial hydrolysates of protein-rich materials also 
gave a cellulolytic response for rumen microorganisms 
grown in a purified medium in vitro. Investigations on 
the role of these compounds in vivo and studies on factors 
such as the metabolism of valeric acid during active fer- 
mentation, changes in the pH of the medium, and the level 
of nitrogen on the digestion of cellulose and synthesis of 
protein in vitro were made in an attempt to elucidate the 
function of the cellulolytic factor response. 

Thirty-hour in vitro fermentations employing a mixed 
suspension of rumen organisms obtained by resuspending 
the lighter two-thirds of the sediment, obtained by super- 
centrifugation of strained rumen fluid, were used. Two 
series of metabolism experiments were also conducted 
with wether lambs. 

It was found that a ration composed of poor timothy 
hay and a urea-corn sugar supplement did not maintain 
the lambs and therefore was unsatisfactory for evaluating 
the rumen factors. A semi-synthetic type ration composed 
of cellulose, starch, corn sugar, urea, corn gluten meal, 
minerals, and vitamins A and D did support adequate 
growth. On this ration, supplements of biotin, para amino 
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benzoic acid (PABA) and valeric acid or biotin, and PABA 
alone significantly increased consumption of digestible 
dry matter, cellulose, and protein. No difference in the 
per cent of digestibility occurred. 

The pH optima for cellulose digestion and protein syn- 
thesis in vitro were found to be between pH 6.9 and 7.1 
Small deviation from this optimum pH range had a marked 
effect on cellulolytic organisms, but the activity of amylo- 
lytic organisms (protein synthesis) was not as pH depend- 
ent. 

Valeric acid was produced rapidly in the rumen follow- 
ing feeding, and the concentration was approximately three 
times higher in the rumen juice from a steer fed alfalfa 
hay than in the rumen of a steer fed poor timothy hay. 

Valeric acid was produced during starch digestion and, 
to a lesser extent, during glucose digestion, but was used 
up during cellulose digestion and protein synthesis. It was 
found that sufficient valeric acid was synthesized from 
starch in a medium containing both cellulose and starch to 
support approximately 60-70 per cent of the cellulose 
digestion obtained by additions of valeric acid to the me- 
dium. Valeric acid was produced from the amino acids, 
valine and proline, in a medium containing glucose as the 
carbohydrate source. 

It was concluded that biotin and PABA were responsible 
for the in vivo stimulation. Because of its formation from 
starch and glucose, valeric acid was not limiting. It was 
further concluded that the rumen factors functioned by 
increasing the rate of digestion, i.e., feed intake, and not 
the digestibility of the ration. It is postulated that the 
mechanism of valeric acid stimulation is involved with the 
synthesis of essential amino acids, for example, valine or 
proline, in the presence of biotin and PABA for the cellulo- 
lytic rumen bacteria. 113 pages. $2.00. Mic 57-1474 


THE GENETIC STRUCTURE OF DAIRY CATTLE 
HERDS AND ITS SIGNIFICANCE IN ESTIMATING 
SOME OF THE COMPONENTS OF TOTAL 
GENETIC VARIATION 


(Publication No. 21,083) 


Albert Eugene Freeman, Ph.D. 
Cornell University, 1957 


The genetic covariance between relatives in a random 
mating population can be expressed as functions of the 
components of total genetic variation (O° nq) and the additive 
and dominance relationship between these relatives. Con- 
sequently, the additive (a;;) and dominance (d;;) relation- 
ship between pairs of animals is needed to characterize 
the types of gene actions contributing to their likeness. 
Data from eleven New York State grade and registered 
Holstein herds were used to examine the genetic structure 
of these herds in terms of the a;j’s and djj’s among pairs 
of animals. In addition, consideration was given to esti- 
mating some of the op, components. Only complete, 2X, 
305 day records made between the ages of 23-34 months 
inclusive, by related but non-inbred cows under Dairy 
Herd Improvement Association rules were considered 
“qualified” for estimation of the o’pg components; 820 
such lactations, which were converted to maturity by New 
York Factors, were found. 





Relatively efficient procedures were developed to com- 
pute the aj; ’s and djj’s among all animals within a herd, 
utilizing only non-electronic International Business Ma- 
chines. Ancestry was ascertained for three generations 
and, excepting ancestors of the first animals that had 
“qualified” records, the mean additive relationship among 
all possible pairs of animals within herds was 0.04. The 
average a;; and dj; among animals with “qualified” rec- 
ords was 0.128 and 0.007, respectively. Among those 
“qualified” animals that freshened in the same year, the 
mean aj; was 0.175 and the mean dij was 0.012. Although 
the mean of all possible djj ’s was not computed, it must 
certainly be<_ 0.007. 

The distribution of a;;’s among all possible pairs of 
animals, except those ancestors mentioned above, showed 
that 72.9% of all possible pairs of animals were unrelated 
and 92% of the a;;’s was 0.175. The distribution of aj;’s 
and d;;’s among animals with “qualified” records disclosed 
a high frequency of low ajj’s and dij’s. Among related 
animals 77% of the a;j’s were 0.20, and:49.7% were 0.10; 
for the same “qualified” animals 91.3% of the dij’s were 
0.025. 

In general, it can be concluded that the mean additive 
relationship among animals within herds is low, being of 
the order of 0.04 when all animals which have been in the 
herd are considered and about 0.08 - 0.11 for those ani- 
mals in a herd at a given time. Furthermore, the mean 
dominance relationship within the herds studied is so low 
as to be essentially zero, which is probably true for most 
commercial Herds. In fact, regardless of the magnitude 
of the population dominance genetic variance and most of 
the components resulting from inter-allelic interactions 
(any o°,, component where q = 1), the contribution of these 
components individually or collectively could, on the aver- 
age, contribute very little to the genetic covariance be- 
tween relatives. These data also suggest that from the 
standpoint of computing a;;’s for use in the selection in- 
dexing procedure that 1/2 or more of the a;;’s among 
related animals can be considered zero without materially 
influencing the accuracy with which an animal is indexed. 

From the point of view of estimation of the ¢,, com- 
ponents, the low mean dominance relationship among ani- 
mals with “qualified” records coupled with the high fre- 
quency of low djj;’s points to the possibility that records 
collected from commercial herds may not be suitable for 
estimation of those components involving dominance. In 
fact, the same characteristics of the a;; ’s may necessitate 
using only those animals among which the additive rela- 
tionship is of appreciable magnitude, thereby eliminating 
the low relationship. Consideration is given to procedures 
for estimating the o*,, components. 
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A STUDY OF AMMONIATED PRODUCTS 
IN RUMINANT RATIONS 


(Publication No. 20,360) 
Arthur Calhoun Hughes, Ph.D. 
Kansas State College, 1957 


The purpose of this study was to evaluate ammoniated 
hydrol (corn molasses) as a substitute for protein in 
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growing and wintering rations for ruminants. A study was 
also made of the effect of ammoniated hydrol on inorganic 
serum phosphorus, ammonia nitrogen level, and hemoglo- 
bin content of the blood. 

In a 140-day feed-lot trial, 20 Hereford heifer calves 
were divided equally into two lots of 10 animals each. 
Basal ration was soybean oil meal, one pound; ground 
milo, two pounds; and sorghum silage, ad libitum. In the 
experimental ration, one-half of the soybean oil meal was 
replaced by an equal amount of nitrogen from ammoniated 
hydrol. 

Heifers receiving ammoniated hydrol made satisfactory 
daily gains; however, they were not as good as the gains 
of the control animals. Inorganic serum phosphorus, am- 
monia nitrogen level, and hemoglobin content of the blood 
were somewhat higher in the experimental heifers but all 
were within normal range. 

In digestion trials, nine Hereford yearling steers were 
divided equally into three groups: heavy, medium, and 
light. The design of this experiment was a series of three 
Latin squares. Basal ration was soybean oil meal, one 
pound; cracked corn, one pound; hydrol, 2.8 pounds; and 
atlas sorghum silage, 36 pounds. Substitutions of ammoni- 
ated hydrol for 50 and 100 per cent of the nitrogen of soy- 
bean oil meal were made in the experimental rations. 

Differences in digestion coefficients of nutrients ana- 
lyzed for the three rations were not statistically signifi- 
cant. Ammonia nitrogen level and hemoglobin content of 
the blood increased with increased amounts of ammoniated 
hydrol, but all were within normal range. 

In metabolism studies, eight crossbred lambs were 
divided equally into three groups: heavy, medium, and 
light, and placed in individual metabolism crates. The 
design of the experiment was a series of three Latin 
Squares. Basal ration was soybean oil meal, 0.15 pound; 
cracked corn, one pound; finely ground brome hay, one 
pound; and hydrol, 0.50 pound. Substitutions of ammoni- 
ated hydrol for 50 and 100 per cent of the nitrogen of soy- 
bean oil meal were made in the experimental rations. 

Differences in digestion coefficients of nutrients ana- 
lyzed and per cent nitrogen retained for the three rations 
were not statistically significant. 

In the special feeding trial, the basal ration was brome 
hay, ad libitum; ground corn, two pounds; soybean oil 
meal, one pound; and hydrol, one pound. In the experi- 
mental rations, soybean oil meal and hydrol were replaced 
by ammoniated hydrol or ammoniated cane molasses, each 
at both the two-pound and the four-pound levels. 

Ammonia nitrogen level and hemoglobin content of the 
blood increased with increased amounts of ammoniated 
products fed, but all were within normal range. 

Throughout this experimental work, the feces of ani- 
mals receiving ammoniated products in the ration were 
softer than those of animals on control rations. This soft- 
ness increased with increased amounts of ammoniated 
products in the ration. 

This study seems to indicate that feeding ammoniated 
hydrol as one-half protein concentrate as protein equiva- 
lent produces satisfactory gains in the feed lot but not as 
good gains as soybean oil meal. Digestion trials and me- 
tabolism studies indicate efficient use of ammoniated 
hydrol as a source of dietary nitrogen for ruminants; how- 
ever, nitrogen retention was decreased. Feeding ammoni- 
ated hydrol or ammoniated cane molasses markedly in- 
creased ammonia nitrogen level and slightly increased the 





hemoglobin and inorganic serum phosphorus content of the 
blood, but all fell within normal range. There was no 
evidence of “stimulation.” 109 pages. $2.00 Mic 57-1476 


THE INFLUENCE OF LIMITED FEEDING, USING HIGH 
FIBER RATIONS, UPON GROWTH AND CARCASS 
CHARACTERISTICS OF SWINE 


(Publication No. 20,635) 


Robert Anthony Merkel, Ph.D. 
The University of Wisconsin, 1957 


Supervisors: Professor Robert W, Bray, 
Professor Robert H. Grummer 
and Professor Paul H,. Phillips 


The digestible nutrient intake of growing-fattening 
swine was restricted by “diluting” a low fiber, 18 percent 
protein, basal ration with fibrous feeds. Two experiments 
were conducted; in the first experiment TDN level was 
used as the measure of digestible nutrient restriction and 
fiber level was employed in the second experiment. The 
sources of fiber were provided by corn cobs and alfalfa 
hay. A basal ration consisting of 76 percent TDN was 
diluted with corn cobs or alfalfa hay to provide medium 
(69%) and low (62%) TDN levels in the first experiment. 
Fiber levels of 12 and 16 percent were obtained by diluting 
the basal ration with corn cobs, alfalfa hay or a mixture of 
corn cobs and alfalfa hay in the second experiment. A 
control lot was hand-fed 70 percent of the basal ration. 
The influence of these fibrous rations upon feed-lot per- 
formance and carcass characteristics were observed. 

A highly significant increase in the length of the feed- 
ing period was found between treatments in both experi- 
ments. Average daily gains and dressing percentages 
were decreased by adding fibrous feeds to swine rations. 
Feed efficiency decreased as the digestible nutrient con- 
tent of the ration decreased among pigs fed fibrous feeds. 
However, the hand-fed lot in both experiments produced 
the most efficient gains. 

The addition of fibrous feeds to swine rations decreased 
fatback thicknesses and leaf fat weight in both experiments. 
Intra-muscular fat (longissimus dorsi muscle) was only 
slightly affected by treatment. The fatback from the pigs 
fed 62 percent TDN with alfalfa hay in the first experiment 
was decidely softer than those from all other lots. This 
was evident by the higher iodine numbers obtained in this 
lot. The moisture content of the longissimus dorsi muscle 
was increased in the pigs from the fibrous-feed lots. 
Color of the longissimus dorsi muscle was only slightly 
affected by treatment. 

The percentages of the individual and combined lean 
cuts were increased when total feed intake or digestible 
nutrient intake was restricted. The yield of lean cuts 
paralleled the level of fiber in the rations restricting di- 
gestible nutrients with fibrous feeds. The leanest car- 
casses were obtained from pigs fed 62 percent TDN with 
alfalfa hay in the first experiment, but carcass quality was 
inferior to that of all other carcasses. Areas of the mus- 
cles in the ham butt of carcasses from either experiment 
were not significantly affected by treatment. Likewise, the 
areas of the longissimus dorsi muscles of the carcasses 
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from the first experiment were not significant between 
treatments; but in the second experiment significantly 
larger longissimus dorsi muscle areas were observed and 
the increased areas paralleled the fiber content of the ra- 
tion. 

Carcass grades were superior in the lots containing 12 
percent fiber compared with higher or lower levels in both 
experiments. In the second experiment the carcasses 
from the corn cob lots were superior to those from all 
other lots. 

The addition of fibrous feeds to swine rations resulted 
in Slightly longer carcases. The differences were most 
marked in pigs fed 62 percent TDN with alfalfa hay in the 
first experiment and significant differences were obtained 
between lots in this experiment. 

79 pages. $2.00. Mic 57-1477 


STUDIES ON NORMAL ANTIBODIES FOR 
SWINE ERYTHROCYTES 


(Publication No. 20,707) 


Kenneth Philip Miller, Ph.D. 
The Ohio State University, 1956 


The bloods of approximately six hundred pigs were 
typed by means of techniques similar to those used with 
cattle. Data were obtained on the presence of antigens 
and on the effect of some environmental influences on the 
expression of these substances. 

It was found that one group of blood cells would react 
with one group of sera only and that another group of cells 
would react with another group of sera only. Occasionally, 
cells from one pig would react with both groups of sera, 
and an occasional serum would react with both groups of 
cells. These observations indicate that two distinct normal 
antigens-antibody systems are found in swine. Antigens A 
and B, and anti-bodies Anti-A, or a, and Anti-B, or b, are 
the designation proposed for these two systems. 

Anti-A was observed about three times as frequently 
as antigen A, but antigen B was found more often than 
Anti-B. Breed group differences in incidence were ob- 
served. Antigen A was found in both cellular and soluble 
form, but antigen B was found as cell antigen only. 

Considerable variation in antibody titer was observed. 
Age is one factor affecting titer. Anti-A was first found in 
pigs between the third and fourth week of age. From this 
age to about eight weeks, the titer increased until it reached 
a plateau, which was followed by another increase at ap- 
proximately five months of age. The titer, however, was 
usually considerably lower than that found for normal 
antibodies in humans and cattle. This is especially true 
for Anti-B. 

There is some indication that season may have an in- 
fluence on titer, but the results are inconclusive. 

Lactation has a depressing effect on serum antibody 
titer. During the lactating period, sows’ serum had a 
lower antibody titer than that of the same sows during the 
growing period or during the post-weaning period. This 
may be the result of rather large quantities of antibody 
passing into the milk. 

Swine Anti-A was compared to cattle Anti-J and found 
to be very similar in its reactivity. 





The blood type of a group of pigs was compared with 
the blood type of the sires and dams. Antigens and anti- 
bodies found in the offspring were present in one or both 
of the parents. Breed differences and parent-offspring 
comparisons indicate that the presence of normal antigens 
and antibodies is controlled by genetic factors. 
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AN EVALUATION OF A BREEDING PROGRAM AND 
SIRES USED IN A SELECTED DAIRY HERD 


(Publication No. 20,530) 


Ronald Dean Plowman, Ph.D. 
University of Minnesota, 1956 


Major Adviser: W. E. Peterson 


Previous reports have indicated further need for stand- 
ardizing production records to account for year-to-year 
fluctuations in environment. A method of maximum like- 
lihood was employed to accomplish this objective. The 
Holstein-Friesian herd of dairy cattle at the West Central 
School of Agriculture and Experiment Station, Morris, 
Minnesota, was then analyzed and comparisons were made 
using both actual and standardized records. The period 
covered was 1936 to 1954. 

When sire groups were compared on the basis of actual 
records, no differences were found in their producing 
capacities, however, when standardized records were used 
significant differences occured. Repeatability of produc- 
tion rose from 0.63 in the former method to 0.76 in the 
latter. Heritability of production was essentially the same 
for both methods of standardization and was of the order 
of 0.50. 

Comparisons of production records for inbreds and 
outcrosses showed no significant difference although out- 
crosses were higher. Regression of butterfat and milk on 
inbreeding coefficient using actual records was -6.84 and 
-1.25 respectively per one percent increase in inbreeding. 
Records standardized for environment showed a regres- 
sion of -0.76 for milk and -1.91 for butterfat per one per- 
cent increase in inbreeding. 

Dam-to-calf interval in the herd was 3.83 years and 
sire-to-calf interval was 8.95 years. Low production ac- 
counted for the removal of 34.1 percent of cows from the 
herd. This figure was followed by 29.5 percent for failure 
to conceive and 9.7 percent for having poor type and ped- 
igree. Very few animals were removed for having effects 
of poor management. 

Fifty-one of the 200 cows with production records had 
an average inbreeding coefficient of 13.27 percent. Of 
these cows, 36.36 percent left the herd after completing 
one lactation, 34.05 after two lactations and 9.09 after 
three lactations. In the outcross group 17.93 percent had 
only one lactation, 17.93 completed two lactations, and 
15.17 had three lactations before they were removed from 
the herd. 

The sex ratio of calves born in the herd was 50.6 per- 
cent females and 49.4 percent males. The incidence of 
twinning was 2.46 percent. A high figure of 94.14 percent 
of all calves born were raised beyond the early calfhood 
stage. 
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Three measures of reproductive performance were 
used. The calving interval for the entire herd was 12.83 
months. Inbreds averaged 13.32 months as compared to 
12.72 months for outcrosses. This difference was statis- 
tically significant. Significant differences also occured 
between sire groups for this trait. The second method of 
evaluating reproductive performance was made by obtain- 
ing the interval between first service of the cow and the 
time she actually conceived. For the entire herd this 
interval was 40.58 days. Inbreds averaged 64.51 days as 
compared to 35.23 days for the outbreds. This difference 
was Statistically significant as was the difference between 
sire groups. The third method of evaluating reproductive 
performance was to obtain the number of services needed 
for each conception. The average number for the entire 
herd was found to be 2.04. Inbreds averaged 2.51 as com- 
pared to 1.93 for the outcrosses. This difference was 
statistically significant as was the difference found between 
sire groups. 

The conclusion was made that outcross animals per- 
formed in a more desirable manner for all characteristics 
analyzed than did inbred animals. Records standardized 
for year-to-year fluctuations in environment were most 
desirable to use when evaluating breeding systems or 
sires. 123 pages. $2.00. Mic 57-1479 


OBSERVATIONS ON THE URINARY EXCRETION 
AND LIVER INACTIVATION OF ESTROGENS 
BY DAIRY COWS 


(Publication No. 20,646) 


Dero Saunders Ramsey, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Vearl R. Smith 


It is believed that determination of estrogenic hormone 
levels may be a valuable tool in the study of reproduction 
and lactation in the cow. Since 1950 progress has been 
made which helps clarify the chemical approaches to the 
analysis of the estrogen content of cattle urine. Newer 
techniques and data have become available which offer 
more precise approaches to this problem. In the light of 
these more recent developments, it seemed advisable to 
reinvestigate the estrogen content of cow urine using some 
of these new techniques such as chromatography, counter- 
current distribution, and in vitro tissue studies. 

Estrogen conjugates may be hydrolyzed in cattle urine 
by either acid or enzyme hydrolysis. In either case the 
yield obtained was very low. The appearance of estrogens 
after 8-glucuronidase hydrolysis suggests that estrogen 
glucuronides are present in the urine but the glucuronide 
content of cow urine must be quite small. Chromatography 
of extracts following enzyme hydrolysis revealed the pres- 
ence of impurities and, therefore, direct chemical analysis 
of extracts following enzyme hydrolysis is not recom- 
mended for cattle urine. 

Chromatography was a useful tool in trying to isolate 
estrogen from cattle urine. Paper chromatography was 
not successful when applied to cow urine extracts. How- 
ever, column chromatography was very helpful particu- 
larly in removing impurities. Alumina appeared to be the 





adsorbent of choice in this type of work. A spectrophoto- 
metric study of some of the impurities in the estrogen 
fraction obtained from alumina columns revealed that they 
appeared to have phenolic rings as do the estrogens. When 
an extract of acid hydrolyzed cow urine was chromato- 
graphed on alumina and the eluant subjected to counter- 
current distribution, a substance was obtained which par- 
titioned like estrone and travelled with the same Ry as 
estrone on paper chromatograms. 

In another study, the ability of cow liver to inactivate 
estrogens was investigated. Incubation of estradiol-17 
Awith liver homogenate resulted in inactivation of the 
estrogen. The cow did not seem to be as efficient in this 
process as did the rat which was used as acontrol. Re- 
combination experiments with the cellular constituents of 
liver homogenates indicated that the difference between 
the cow and the rat may be due to the enzyme fraction and 
not to the lack of cofactors. It is believed that conjugation 
with glucuronic acid plays a very minor role in the inacti- 
vating system of the cow. An enzyme system capable of 
converting estradiol-17 8 to estrone was observed to be 
present in cow liver homogenate. 

113 pages. $2.00. Mic 57-1480 


SOME EFFECTS OF FEEDING EXCESS PROTEIN 
TO LACTATING DAIRY COWS 


(Publication No. 20,975) 


Joseph F. Stein, Ph.D. 
The Pennsylvania State University, 1957 


Many dairymen overfeed protein to their dairy cattle. 
This is not only a costly practice, but the possibility exists 
that excess protein may affect the general metabolism of 
the ruminant. Recent studies have indicated that various 
feeds exert an influence on such important rumen functions 
as cellulose digestion, protein synthesis and the production 
of volatile fatty acids. Maintenance of normal rumen func- 
tions is considered essential to the physiological wellbeing 
of the ruminant. The effect of excess protein on ruminal 
functions and the resultant effect on the general metabo- 
lism of the dairy cow have not been studied. 

Lactating Holstein cattle were fed rations composed of 
high quality roughages and concentrates in amounts which 
furnished mean daily protein intakes ranging from 120 to 
195 percent above Morrison’s recommended maximum 
digestible protein allowances. The total digestible nutri- 
ent intakes were equivalent to maximum requirements. 
Three comparable groups of seven cows each were fed 
excess protein for a period of 75 days in Trial I. In Trial 
II three pairs of cattle were observed for 11 weeks, while 
in Trial II a fistulated Holstein steer was used for a pe- 
riod of 6 weeks. 

Samples of blood were collected to study the effect of 
excess protein on plasma protein levels, non-protein ni- 
trogen, glucose and ketone body concentrations of blood. 
Diurnal variations of glucose and ketone bodies of blood 
were investigated. Variations in concentration of volatile 
fatty acids in rumen liquor, in vitro cellulose digestion as 
measured by the artificial rumen technique, the number of 
“free” ruminal bacteria and the hydrogen-ion concentra- 
tions were determined. The effect of excess protein on 
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milk production, non-protein nitrogen and ketone body 
content of the milk was studied, as was the possibility of 
various keto-acids being present in the blood and rumen 
as a result of microbial degradation of protein. The dry 
matter consumption of roughage, body weights and general 
condition of the animals also were recorded. 

From the results obtained under the conditions of these 
experiments, the following conclusions appear justified: 

1. Excessive dietary levels of protein exerted little or 
no direct effect on blood plasma protein values or the 
protein content of milk. 

2. Increased levels of protein resulted in a significant 
increase in the non-protein nitrogen fraction of blood and 
of milk. A highly significant correlation existed between 
the concentrations of non-protein nitrogen in blood and 
milk and the amount of digestible protein consumed. 

3. Blood glucose concentrations were not affected by 
the level of protein fed. 

4. Ketone body concentrations of blood and milk were 
normal and independent of the level of protein fed. 

5. Blood volatile fatty acid levels were not affected by 
the level of protein fed. 

6. Increases in dietary protein did not affect the pH of 
rumen contents. The observed values were within normal 
range. 

7. Maximum “free” rumen bacterial counts were ob- 
tained at 8 hours after feeding; the number attained was 
significantly correlated with the amount of digestible pro- 
tein obtained from concentrates. 

8. The amounts of dietary protein as used in these 
trials did not exert a significant influence on cellulose 


digestion in the rumen when measured by in vitro methods. 


9. The total volatile fatty acids present in the rumen 
liquor were comparable for all levels of protein studied. 

10. Increased quantities of protein resulted in a change 
in the proportions of rumen volatile fatty acids. A signif- 
icant increase in the amounts of valeric and butyric acids 
and a decrease in Cz, and higher acids occurred on higher 
protein intakes. On a percent basis, a significant reduc- 
tion in C, and higher acids and acetic acid was observed 
on the highest level of protein, with a reciprocal increase 
in valeric, butyric and propionic acids. 

11. No appreciable amounts of ketone bodies were ob- 
served in the rumen fluid. 

12. Alpha-ketoglutaric acid and pyruvic acid appeared 
as normal constituents of the rumen liquor and of the 
blood of a fistulated dairy steer. 

13. Protein, when fed in excess, did not appear to affect 
milk production. 

14. The levels of protein, as fed in these trials, had no 
significant effect on the dry matter consumption of rough- 
age. 

15. Excess protein had no effect on body weight of the 
animals. 129 pages. $2.00. Mic 57-1481 





THE USE OF FEED LOT PERFORMANCES OF BEEF 
SIRES TO DETERMINE THEIR GENETIC VALUES 
IN THE PRODUCTION OF FEEDER CALVES 


(Publication No. 21,092) 


Stanley Wearden, Ph.D. 
Cornell University, 1957 


The object of the experiment was to attempt to deter- 
mine whether feed lot measurements on beef bulls could 
be used to evaluate the usefulness of these animals as the 
sires of feeder calves. Thirteen performance tested, 
registered Hereford bulls were made available for the 
experiment. Semen from these bulls was collected, frozen, 
and then used to breed grade Hereford cows in a commer- 
cial herd. Seventy-six calves were born as a result of 
these artificial inseminations. These calves, plus 64more 
which had been sired naturally by two mature bulls already 
in use in the herd, constituted the experimental group of 
calves. — 

The measurements made on each calf were birth weight, 
rate of gain from birth to weaning, weaning weight, and 
weaning grade. An analysis of variance was conducted on 
each measurement to determine the significance of the 
effects of the sex of the calves and the ages of their dams. 
The sex of the calf had a detectable effect on birth weight 
and also on the rate of gain from birth to weaning, and 
consequently, on weaning weight. The age of the dam was 
found to affect all four of the traits to a varying degree. 
Therefore, all of the measurements were adjusted to a 
common basis before any components of variance were 
estimated. 

Four different methods were used to estimate the her- 
itability of each trait. The method with the least bias 
gave estimates of .20, .17, .22, and .30 for the heritability 
of birth weight, gain from birth to weaning, weaning weight, 
and weaning grade, respectively. Approximate 50% con- 
fidence limits on these estimates were .02-.52 for birth 
weight; .00-.53 for gain from birth to weaning, .02-.58 for 
weaning weight, and .10-.68 for weaning grade. 

Correlation coefficients were computed between the 
different feed lot measurements on the sires and their 
progeny averages for each of the measurements on the 
calves. The coefficients were statistically significant for 
the correlation of the sires’ weaning weights with the av- 
erage birth weights of their respective progeny (P<.01), 
the sires’ feed lot rates of gain with the average suckling 
gains of their progeny (P<.01), the gain ratios of thesires 
and the average suckling gains of their progeny (P<.05), 
the feed lot rate of gain, as well as gain ratio, of the sires 
with the average weaning weights of their progeny (P<.05 
for both), and the correlation between the sires’ feed lot 
grades and the average weaning grades of their progeny 
(P<.01). 

Many additional studies are needed before broad con- 
clusions can be drawn concerning the parameters esti- 
mated in this experiment. However, one could tentatively 
assume that feed lot rate of gain and feed lot grade are 
useful data for the producer of feeder calves to have on 
bulls he considers for use in his herd. Again additional 
studies must be made before it can be determined how 
heavily these feed lot measurements should be weighted 
in the selection of bulls. 57 pages. $2.00. Mic 57-1483 
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AGRICULTURE, FORESTRY AND 
WILDLIFE 


THE INDIGENOUS PARASITES OF THE EUROPEAN 
PINE SHOOT MOTH, RHYACIONIA BUOLIANA 
(SCHIFFERMULLER), (LEPIDOPTERA: 
OLETHREUTIDAE), IN ONTARIO 


(Publication No. 20,658) 


Alfred Pibus Arthur, Ph.D. 
The Ohio State University, 1956 





The European pine shoot moth, Rhyacionia buoliana 
(Schiffermuller), an important pest of pines in Europe, was 
accidentally introduced into North America shortly before 
1914. Here its most important host plants are red pine, 
Pinus resinosa Ait., Scotch Pine, Pinus sylvestris L., and 
Swiss stone pine, Pinus mugo mughus (Scop.) Zenari. This 
insect is important in Ontario since nearly 150,000 acres 
of trees susceptible to attack have been planted there in 
the last 25 years. Chemical control is difficult because 
the larva is protected within the bud for much of its life. 
For these reasons attempts are being made to control it 
by the introduction of insect parasites. Some introductions 
have already been made, and at least three introduced 
species have become established. Surveys of the parasites 
attacking R. buoliana in southern Ontario were conducted 
between 1952 and 1955. A discussion of the important na- 
tive parasites obtained in these surveys is given in this 
paper. Keys to separate the adults, eggs, first instar and 
mature larvae, and descriptions of many of the immature 
stages, are included. The important species are Callie- 
phialtes comstockii (Cresson), Scambus hispae (Harris), 
Itoplectis conquisitor (Say), Hyssopus thymus Gir., Habro- 
cytus sp., and Eurytoma sp. 

C. comstockii and S. hispae are solitary larval para- 
sites of R. buoliana. They paralyze the host prior to ovi- 















































position. The eggsare deposited on or near the host larva. 


They hatch in about two days, and the larvae feed exter- 
nally on the host, often leaving it to molt. Pupation occurs 
in a thin silken cocoon within the infested bud. The life 
cycle from egg to adult emergence requires from three to 
four weeks. 

I. conquisitor, a solitary pupal parasite, commonly 
attacks many species of lepidopterous pupae. It develops 
internally within the host. The migration of the developing 
parasite within the host is described. Pupation occurs 
within the host pupa. The life cycle in the laboratory is 
completed in from 15 to 20 days. 

H. thymus is a gregarious parasite which develops 
externally on the larvae and prepupae of R. buoliana. The 
female enters the larval tunnel, stings the larva, and de- 
posits several eggs on or near the host. The parasite 
larvae punctures the host cuticle and remains at this loca- 
tion throughout the feeding period. H. thymus overwinters 
as a pupa within the host bud. As many as three genera- 
tions each year develop on R. buoliana. Courtship proce- 
dures prior to mating are described. 

Habrocytus sp., a gregarious, external, larval parasite 
which is probably secondary in habit, oviposits on spun-up 
larvae of C. comstockii and S. hispae in the laboratory. 

Eurytoma sp. is also an external larval parasite. In 
the laboratory it oviposits only on larvae which have been 
previously paralyzed by another parasite or by mechanical 
means. The developing Eurytoma sp. feeds on the primary 


























host. Dissection of field-collected buds from which Eury- 
toma sp. had emerged showed the presence of immature 
stages of S. hispae and C. comstockii. This leads to the 
conclusion that Eurytoma sp. is a primary parasite which 
will oviposit only on a host which has been paralyzed by 
another parasite. 103 pages. $2.00. Mic 57-1484 
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SOME ANATOMICAL ASPECTS OF 
FRUIT DROP IN CITRUS 


(Publication No. 20,769) 


Saeed Ahmed Chaudhri, Ph.D. 
The University of Florida, 1957 


In Citrus the problem of fruit abscission, though not so 
severe as in apples, nevertheless under certain conditions 
becomes quite pronounced and of great concern to the 
erower. It has been reported by many workers that fall of 
various plant organs is brought about by the formation of 
a specialized layer of cells and that the delay in fruit-drop 
through the use of growth-regulating substances is proba- 
bly due to delay in formation of the abscission zone. 

In order to fully understand the mechanism of fruit- 
drop, so that the growth-promoting substances may be 
used more advantageously, the anatomical study of such 
specialized zone seems imperative. It was planned to in- 
vestigate some of the anatomical aspects of fruit-drop in 
Hamlin orange which is one of the important, early matur- 
ing varieties grown in Florida. 

The material, which was essentially pedicels, was col- 
lected from experimental trees in the young citrus grove 
at the University of Florida, Gainesville, Florida. Stand- 
ard technique was used for the killing, fixing and sectioning 
the material for anatomical studies. To study the effect 
of growth-regulating substances, pedicels were treated 
with various concentrations and strengths of aqueous colu- 
tions of sucrose, 2,4-D, indoleacetic acid, and expressed 
sap from Hamlin orange leaves and seeds. 

In the light of the present studies and of the findings 
reported by other workers, dealing with other fruit plants, 
it can be concluded that fruit-drop in the Hamlin oranges 
constitutes true abscission. The fruit fall is brought about 
by the separation of cells in a preformed adscission zone 
under the influence of several climatic, nutritional, and 
environmental factors. The abscission zone is character- 
ized by a decrease in the diameter of the pedicel and by a 
reduction in the amount of fibers and vessels at this level 
and their replacement by parenchymatous cells. The cells 
in this zone were found invariable to be smaller in size, 
isodiametric in shape, having dense protoplasmic contents 
and lacking intercellular spaces, as compared to cells in 
adjacent tissues. 

The process of separation is probably effected by cer- 
tain enzymes which promote the conversion of insoluble 
pectic compounds into soluble ones. This results in the 
swelling and the dissolution of the middle lamellae and 
outer cell walls, thus freeing the cells one another. Un- 
favorable climatic conditions, competition for food and 
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water, and incidence of pests and diseases seem to result 
in waves of intense fruit abscission coinciding with such 
unfavorable conditions. 

The results of the experiments designed to note the 
effect of the treatment of pedicels, showed an apparent 
abscission-inhibiting influence of the materials used, thus 
suggesting that the abscission phenomenon is most proba- 
bly closely related with some naturally-occurring growth- 
hormones in the plant tissues, depletion of which results 
in an increased rate of abscission. 

110 pages. $2.00. Mic 57-1485 


A STUDY OF FACTORS THAT INFLUENCE 
SURVIVAL OF RED CLOVER, WITH SPECIAL 
REFERENCE TO ROOT ROTS 


(Publication No. 20,834) 


Karl Dietrich Fezer, Ph.D. 
Cornell University, 1957 


Fusarium solani was the fungus isolated most frequently 
from diseased red clover roots. F. oxysporum was iso- 
lated with the next highest frequency, and Gliocladium sp. 
also was obtained frequently. F. solani was pathogenic to 
red clover seedlings, and to both young and mature plants. 
F. oxysporum and Gliocladium sp. were less conclusively 
pathogenic in red clover tap roots. Probably all of these 
fungi cause root rot of red clover under field conditions in 
New York, and are at least partly responsible for failure 
of red clover plants to survive more than 2 years in com- 
mercial fields. 

In greenhouse experiments, conditions that favored re- 
duced plant vigor generally promoted development of dis- 
ease of tap roots. Clipping of the foliage, repeated once 
or twice within a 2- or 3-week period, was the treatment 
most effective in reducing plant vigor. Apparently short 
day conditions also reduced plant vigor and thereby fa- 
vored development of root rots. Although exposure to 
short day conditions kept plants in the vegetative state, 
plants grown under these conditions had less foliage than 
those grown under long day conditions, which induced flow- 
ering. Probably there was greater reduction of carbohy- 
drate accumulation in roots of plants grown under short 
day conditions. 

The possibility that the ratio of available potassium to 
available phosphorus is important in predisposing red 
clover plants to root rots is suggested by the fact that dis- 
ease was least severe when both of these nutrients were 
available at a level so low as to limit plant growth, while 
deficiency of only one of these elements seemed to result 
in increased disease severity. 

Plants persisted slightly longer in small field plots 
that had been fumigated with methyl bromide than in non- 
fumigated plots. This is interpreted as implicating nem- 
atode injury and associated fungus disease on secondary 
roots as factors in stand survival. 

Results of field experiments indicated that grass is 
highly competitive with weakening red clover plants, and 
that it contributes to premature stand loss of clover. Re- 
sults of field observations indicated that alfalfa in the 


forage mixture also competed with red clover and hastened 
its loss from the stand. 























Within a range of pH 5.0 to 7.0, red clover survived 
best in well-drained soils, and the soil drainage factor 
seemed to be relatively more important than the soil re- 
action factor. 

A high level of control of the clover root borer (Hy- 
lastinus obscurus) in the first harvest year was achieved 
by a single foliage insecticidal spray or dust application, 
and partial control persisted into the second harvest year. 
Control of the borer, however, was associated with slightly 
improved plant persistence in only a few instances. This 
suggests that the borer is only 1 of many factors influenc- 
ing survival of red clover. 

Partial control of foliage insect pests and diseases by 
insecticidal and fungicidal sprays did not result in im- 
proved stand persistence. 190 pages. $2.50. Mic 57-1486 





STUDIES ON CROWN BUD ROT OF ALFALFA 
IN SOUTHERN ALBERTA 


(Publication No. 20,514) 


Elmer Joseph Hawn, Ph.D. 
University of Minnesota, 1956 


Crown bud rot is a disease of the vegetative buds of 
alfalfa plants. These buds become infected while they are 
still in contact with the soil and plant debris. Brown to 
black lesions form on the outer tissues both below and at 
ground level. Further development of these lesions even- 
tually leads to rotting of the infected buds before they de- 
velop into shoots. In time this rot extends into the crowns 
of the plants and curtails further production of buds thus 
reducing the amount of top growth on infected plants. 

This disease is widespread in irrigated stands of alfalfa 
in southern Alberta. The percentage of plants infected and 
the extent of damage to individual plants are directly cor- 
related with the age of the plants. Stands 1, 2, 3, and 4 
years old average 20.7, 79.7, 98.5, and 100 per cent of 
infected plants respectively, and the reduction in numbers 
of healthy crown buds average 4, 19, 37, and 43 per cent. 

Monthly sampling of field plots and detailed surveys 
have shown that the main annual disease development takes 
place during the first month of active growth and is most 
pronounced in 2- and 3-year old stands of alfalfa. Soil 
temperature studies indicate that disease development is 
arrested in the field by temperatures in excess of 16° C. 

Isolations made from diseased alfalfa crowns, green- 
house infection studies, and histological work have proven 
that crown bud rot is caused by a complex of soil-borne 
fungi whose principal components are Fusarium avenaceum 
(Fr.) Sacc. and Fusarium scirpi Lamb. and Fautr. var. 
acuminatum (Ell. & Ev.) Wr. or Fusarium acuminatum Ell. 
& Ev. of the Fusarium roseum Snyder and Hansen group, 
Rhizoctonia solani Kuhn, and Ascochyta imperfecta Pk. 
Isolates of these fungi have consistently shown the follow- 
ing order of decreasing pathogenicity to alfalfa crown buds: 
R. solani, F. avenaceum, F. acuminatum, and A. imper- 
fecta. Data on relative numbers of isolates taken from 2-, 
3-, and 4-year-old alfalfa indicate a succession of fungi. 
F. roseum is the predominant isolate until the third year 
when its numbers are approximately equalled by R. solani. 
The latter then decreases in numbers due possibly to the 
action of Trichoderma and Penicillium spp. This coincides 
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with a reduction in the rate of disease development. Isola- 
tion studies to date have indicated that F. roseum maintains 
approximately the same activity throughout the growing 
season whereas R. solani generally appears most frequently 
in summer-sampled alfalfa and A. imperfecta in spring 
samples. 

Tests made on 8 varieties of Medicago media and 6 
lines of Medicago falcata have shown all to be susceptible 
to crown bud rot. 

The efficiency of a chelate, 8-hydroxyquinoline sulphate, 
and of Brassicol, a pentachloronitrobenzene compound, has 
been tested. Both have given only partial control for a 
short period of time in the field. 

112 pages. $2.00. Mic 57-1487 

















A PHYSIOLOGICAL ANALYSIS OF ROOTING IN 
CUTTINGS OF JUVENILE AND MATURE 
HEDERA HELIX L, 


(Publication No. 21,085) 


Charles Edward Hess, Ph.D. 
Cornell University, 1957 





Cuttings of the mature form of Hedera helix are diffi- 
cult-to-root and the rooting response is not increased with 
applied auxin. In contrast, cuttings of the juvenile form of 
Hedera helix are easy-to-root and respond markedly to 
applied auxin. A physiological analysis of the rooting re- 
sponse of juvenile and mature forms of Hedera helix was 
undertaken to determine the cause or causes of the differ- 
ence in rooting. 

The problem was approached through a consideration 
of three possibilities. One possibility was that cuttings of 
the juvenile form contained more or different auxins than 
did cuttings of the mature form; the second possibility 
was that the juvenile form contained less inhibitory sub- 
stances than the mature form; and third, the possibility 
that in order to root, a cutting must be supplied with a 
rooting cofactor or “rhizocaline” in addition to auxin, and 
the juvenile form contains more rooting cofactor than the 
mature form. 

An indirect experiment on the possibility that auxins 
were responsible for better rooting by the juvenile form 
as compared to the mature form was performed by study- 
ing the auxin level in the juvenile and mature tissues and 
rooting under different photoperiods. In general, it was 
found that long days increased the auxin level and reduced 
the level of inhibitors, as assayed by the straight growth 
test, in both the juvenile and mature tissue. In contrast, 
the rooting response of mature tissue remained the same 
under long and short days. If auxins were responsible for 
the poor rooting response of mature tissue, it would be 
expected that the rooting response of cuttings taken from 
long and short day conditions would reflect the observed 
changes in the auxin level. 

When synthetic auxins are applied to cuttings of juvenile 
and mature tissue, the root number is markedly increased, 
but there is comparatively little increase in root number 
in mature tissue. Thus, synthetic auxins can not “make 
up” for a possible internal deficiency of auxins in mature 
tissue. 

A group of parallel auxin extractions made from 














juvenile and mature tissue demonstrated that although 
extracts of juvenile tissue contained, in general, slightly 
more auxins and less inhibitors than extracts from mature 
tissue, there was no outstanding difference between either 
the kinds of auxins present or their amounts. In view of 
the above considerations, it is believed that the slight dif- 
ferences in the auxin content of the juvenile and mature 
tissues are not primarily responsible for the difference 

in the rooting response. 

In a consideration of the possibility that the difference 
in the rooting response is the result of less inhibitory 
substances in juvenile tissue than in mature tissue, it was 
found that substances which inhibited the growth of oat 
coleoptile sections and the rooting of cuttings were con- 
tained in both juvenile and mature tissues. In fact, when 
methanol extracts of Hedera helix were chromatographed 
and tested for their effect on rooting of mung bean cut- 
tings, it was found that juvenile tissue actually contained 
a greater proportion of inhibitory substances than mature 
tissue. On the basis of the above results, it is believed 
that the difference observed in the rooting of cuttings of 
juvenile and mature Hedera helix does not lie in a differ- 
ence in endogenous inhibitors anymore than in a difference 
in endogenous auxins. 

The difficulty found in the consideration of the possi- 
bility that in order to root a cutting requires a rooting 
factor in addition to auxin has been to find a good bioassy 
to determine the presence of such a factor. Two rooting 
tests, both sensitive and relatively more rapid and relia- 
ble than rooting tests previously described have been 
developed. One of the tests is the improved red kidney 
bean test which responds to auxins. The other, the mung 
bean test, has been found to respond well to a combination 
of auxin and a rooting cofactor, neither of which has an 
effect when used alone. With the mung bean bioassy it 
was possible to establish the physiological difference in 
the rooting response between the juvenile and mature 
forms of Hedera helix as being due to the presence of a 
rooting cofactor in the juvenile form and its corresponding 
absence in the mature form. In addition, this may be the 
first time that the well known, but ill-defined notion of 
“juvenility” in plants is ascribed to a chemical factor 
which can be extracted. 157 pages. $2.10. Mic 57-1488 











THE FERTILITY OF WESTERN WASHINGTON SOILS 
WITH RESPECT TO POTASSIUM 


(Publication No. 20,485) 


Raymond W. Miller, Ph.D. 
State College of Washington, 1956 


The K fertility of 48 surface and subsoil samples from 
19 soil series was studied by means of mineralogical and 
other laboratory analyses and by cropping in the green- 
house. Classified into 10 Great Soil Groups, the majority 
of the samples fall in the Brown Podzolic, Brown Latosol, 
Planosol, and Alluvial Groups. 

Examination of the fine and coarse clays (0-0.2 and 
0.2-2 uw) and of a silt fraction (5-20 mw) by X-ray diffraction, 
differential thermal analysis, and total K analysis showed 
that most clays of the latosolic soils are 50-65% kaolin, 
and that the corresponding silt fractions are high in quartz 
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but low in chlorite, feldspar, and mica. Less weathered 
soils contained less kaolin in their clay fractions and 
larger proportions of mica, chlorite, and feldspar in the 
silt fraction studied. 

In the greenhouse soil samples were cropped with per- 
ennial ryegrass for 593 days; the K removed from the 
samples served as the primary index of K fertility of the 
soils. Cropping comparisons were also made on Ladino 
clover, Grimm alfalfa, and alta fescue. Ryegrass proved 
to be the best of the 4 crops used. 

The K removed by ryegrass was correlated with K 
removed by various laboratory methods (extractions with 
N NH.OAc, cool 1.4 N H2SO4, 10% NaOAc at pH 4.8, boiling 
N HNOs, and K removed by heating the soil to 500° C. and 
by incubating the soil for 61 days with H-saturated Dowex- 
50 resin). For short term cropping (133 days), data from 
measures of exchangeable K (K extracted by N NH4OAc, 
cool 1.4 N H2SO.4, or 10% NaOAc at pH 4.8) correlated well 
with the K removed by ryegrass. The curvilinear correla- 
tion coefficient for the relation of K extracted by cool 1.4 
N H2SO, to K removed by ryegrass in the first 133 days 
was 0.97**. For long term cropping (593 days), data from 
measures which include both exchangeable and some non- 
exchangeable K (K extracted by boiling N HNOs and by the 


acid Dowex-50 resin) appear to have more diagnostic value. 


For the last 166 days of cropping during which essentially 
all of the K removed by ryegrass was from nonexchange- 
able forms, the K removed by ryegrass correlated better 
with K extracted by boiling N HNO; than with K removed 
by any other method used. Heating the soil to 500° C. 
appeared to be the least useful method. Boiling N HNO; 
released only small quantities of K from some soils, espe- 
cially those of the latosolic groups. For such soils, ex- 
changeable K is a better index of K uptake by ryegrass 
than is boiling N HNQO3. 

Extractions of various minerals with boiling N HNO; 
indicates that micaceous minerals supply the bulk of the 
nonexchangeable K removed by this reagent. Soils shown 
by X-ray diffraction to be high in mica release much K to 
boiling N HNO; whereas soils low in mica released little 
K. Soils low in mica but high in feldspar may release 
little K when subjected to vigorous acid extractions but 
may release much K when cropped over a long period of 
time. For these soils, K removed by boiling N HNOs is 
not a good index. 

The K fertility status of each of the 19 soil series stud- 
ied has been rated on basis of (1) the surface sample and 
of (2) the entire root zone. The ratings based on the char- 
acteristics of the surface soil is analogous to ratings made 
from rapid soil tests on samples taken to plow depth; here 
the inherent fertility per unit volume is measured. The 
root zone basis takes into account the total quantity of 
usable K within the root zone as well as the inherent fer- 
tility per unit volume. Rooting habits of plants determine 
the basis which is most appropriate. When the entire root- 
zone is considered, the factor of usable soil depth often 
outweighs a moderate or even low fertility per unit volume. 
On a surface soil rating, the inherent fertility of the soil’s 
per-unit volume is measured. Two of the shallow Alluvial 
soils were high in per-unit-volume fertility but of low K 
fertility on a root-zone basis. The opposite was the gen- 
eral case for most Latosolic soils. The Brown Podzolic 
and other soils were variable in K fertility. 

181 pages. $2.40. Mic 57-1489 





SOME RELATIONSHIPS OF ENVIRONMENTAL 
FACTORS WITH THE PHOSPHORUS NUTRITION 
AND GROWTH OF WET MEADOW VEGETATION 


(Publication No. 20,989) 


Alan Walter Moore, Ph.D. 
The University of Nebraska, 1957 


Adviser: Harold F. Rhoades 


Experiments involving nitrogen and phosphorus fertili- 
zation and the method of placement of the latter were car- 
ried out at two sites in 1955 on Loup sandy loam in the 
Nebraska Sandhills. Soil I contained free lime, while soil 
Ii was acid. Buried horizons were present in both soils. 

Late-maturing grasses predominated on site I and 
early-maturing grasses on site II. Red clover occurred 
on both sites. 

A root profile was obtained from each site in Septem- 
ber, 1955. The broad pattern of root distribution was the 
same at both sites. Three and seven-tenths tons of roots 
per acre occurred in the upper two inches of soil and below 
this there was a rapid decline in root weight with depth. 
Soil chemical and physical properties appeared to be the 
dominant factors resulting in differences in root distribu- 
tion between the two soils. 

In general, it appeared that soil moisture, soil temper- 
ature, and oxygen content of the soil air were not limiting 
factors in the growth of wet meadow vegetation through 
the growing seasons of 1955 and 1956. 

Phosphorus contents of groundwater samples were high, 
being 0.12 ppm. and 0.41 ppm. of phosphorus for sites I 
and II, respectively. It is suggested that the groundwater 
could play a significant role in the phosphorus nutrition of 
wet meadow vegetation. 

Treatments in the field experiments involved two rates 
of nitrogen (0 and 80 pounds per acre), four rates of phos- 
phorus (0, 35, 105 and 315 pounds per acre) and two meth- 
ods of placement of the latter. 

Phosphorus fertilization increased yields of dry matter 
and phosphorus on both sites. Nitrogen fertilization in- 
creased yields of dry matter and phosphorus on site I and 
of dry matter on site Il. Drilling of the phosphorus ferti- 
lizer resulted in decreases in dry matter and phosphorus 
yields at both sites. 

Extrapolation of the yield curves for dry matter indi- 
cated values for “b” (available soil phosphorus) of 10 
pounds of phosphorus per acre for soil I (1953-55) and 35 
pounds of phosphorus per acre for soil II (1955). Extrapo- 
lation of the yield curves for phosphorus gave “a” values 
similar to the “b” values. 

Utilization of fertilizer phosphorus was studied using 
P*_labelled treble superphosphate at a rate of 35 pounds 
of phosphorus per acre. There was a striking difference 
between the two sites in the pattern of phosphorus uptake 
from soil and fertilizer sources in 1955. In soil I there 
was a Slight increase in the yield of soil phosphorus in the 
latter half of May and then the value stayed virtually con- 
stant throughout the growing season. On site II there was 
an increase in yield of soil phosphorus up to the beginning 
of July. 

A mineralization experiment was carried out in the 
laboratory on the upper two inches of the two soils. The 
soil samples were incubated at a moisture tension of 0.1 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





942 AGRICULTURE 





atmosphere under aerobic conditions. The progress of 
mineralization of phosphorus and nitrogen over a period 
of four weeks and at four different temperatures was fol- 
lowed. 

Nitrate production increased with increasing tempera- 
ture and time of incubation. The soils showed marked 
differences in the changes in phosphorus extractable with 
0.2 N hydrochloric acid. In soil I acid-soluble phosphorus 
decreased when the soil was incubated, while in soil 0 
acid-soluble phosphorus increased with incubation. 

The differences in phosphorus mineralization in the 
two soils under aerobic incubation suggested a possible 
reason for the differences in uptake of phosphorus from 
soil and fertilizer sources which occurred at the two sites 
in 1955. 

An attempt was made to fit the items of information 
obtained in these several studies into an integrated picture 
of the phosphorus nutrition and growth of wet meadow veg- 
etation. 184 pages. $2.40. Mic 57-1490 


FACTORS AFFECTING RESISTANCE OF FLAX 
TO FUSARIUM LINI BOLLEY 


(Publication No. 20,528) 


Padmanabhan Narayanan Nair, Ph.D. 
University of Minnesota, 1956 


Advisers: J. J. Christensen and Thor Kommedahl 


The influence of certain factors on the resistance of 
flax to Fusarium lini was studied. These were the inher- 
ent ability of plants to resist infection, the amount of inoc- 
ulum in soil, soil reaction and the application of herbicides, 
fertilizers and other chemicals. 

Histological studies on infected flax seeds indicated 
that the pathogen entered the micropyle or wounds in the 
seed coat, then invaded the cotyledons, and, in a suscepti- 
ble variety, entered the radicle also. F. lini penetrated 
root hairs and other epidermal cells, and in the suscepti- 
ble variety invaded the phloem and xylem. The phloem 
subsequently disintegrated and was replaced by hyphae. 
With a resistant variety the pathogen was restricted to 
the cortex. 

When stems of 7 varieties were inoculated with each of 
4 races of F. lini, each race behaved differently in each 
variety. The growth of any one race in the host was al- 
most proportional to the susceptibility of that host when 
inoculated via infested soil. 

Two races of F. lini differed in their ability to para- 
sitize plants of B5128 and Punjab, when inoculated in soil 
with equal amounts of inoculum from each race. One race 
eventually predominated. This was marked in B5128 which 
was susceptible to one race and resistant to the other. 
Thus, planting the same variety continuously in the same 
land may result in the build-up of certain pathogenic races. 
Also the percentage of wilted plants increased with the 
increase in the amount of inoculum but only for suscepti- 
ble varieties. 

The amount of growth of the pathogen on culture media 
containing sterile extracts of flax was not associated with 
the resistance or susceptibility of the varieties. 

Higher percentages of plants among 3 varieties of flax 








wilted, when inoculated, at a soil pH of 5.5-7.5 than at 
higher or lower pH values. 

Three fertilizers--nitrogen, phosphorus and potas- 
sium--alone and in combination influenced wilt incidence 
differently. Three experiments, differing either in tem- 
peratures or in amounts of fertilizers applied, gave sim- 
ilar results. The number of wilted plants was reduced by 
nitrogen and by potash. Phosphate either increased the 
percentage of wilted plants or had no effect. The effect of 
fertilizers was greater on susceptible than on resistant 
varieties. When urea and sodium nitrate were added to 
soil the number of wilted plants was reduced more than 
by adding ammonium sulfate. 

Spraying with 2,4-D (2,4-dichlorophenoxyacetic acid), 
MCP (2-methyl-4-chlorophenoxyacetic acid), and TCA 
(trichloroacetic acid) increased the percentage of wilted 
plants in soil infested with F. lini, in greenhouse tests. 
Plants were more sensitive to herbicides, particularly 
MCP, at higher (65° to 95°F) than at lower temperatures 
(60° to 75°F). With infested soil in the field the percentage 
of wilted plants associated with the treatments also in- 
creased somewhat. 

MCP at less than 100 ppm did not affect the growth of 
F. lini in vitro; however growth was stimulated at 100 to 
200 ppm and inhibited at 500 ppm. 

Seedlings of B5128 and Redwood flax lost all or much 
of their wilt resistance when maleic hydrazide, thiourea 
and 2,4-dinitrophenol were added to soil; 2,4-dinitrophenol 
decreased resistance most effectively. The number of 
wilted plants increased with the increase in concentration 
of the chemicals. The amount of growth (dry weight) of F. 
lini was not correlated with the severity of wilt at different 
treatments when this fungus was cultured on a nutrient 
solution that contained the 3 chemicals. Therefore the 
effect was on the host not the pathogen. 

It is concluded that although disease resistance is her- 
itable, it can be altered somewhat by certain external 
factors. 96 pages. $2.00. Mic 57-1491 


STUDIES ON THE EFFECT OF LIGHT ON THE 
FLOWERING OF THE GREENHOUSE CHRYSANTHEMUM 
(CHRYSANTHEMUM MORIFOLIUM) 


(Publication No. 20,714) 


Kenneth William Reisch, Ph.D. 
The Ohio State University, 1956 





A reversible photoreaction, promoted by red (6500 A) 


and reversed by far-red (7350 A) light, has been discov- 
ered in a number of plants and plant organs. This study 
was undertaken to determine whether a similar reaction 
takes place in Chrysanthemum morifolium. 

Plants of the greenhouse chrysanthemum will not 
flower during the long days of the year (which occur at the 
40th parallel from March through September) unless they 
are covered with blackcloth toshorten theday length to the 
critical 13 1/2 hours or less. This technique necessitates 
expenditure for cloth and labor for application, and high 
temperatures under the cloth may cause delay of bud de- 
velopment. The use of far-red light to reverse the long 
day effect on flowering and thus eliminate the need for 
black cloth indicates the possible commercial value of 
information derived from a study such as this. 
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A standard incandescent bulb with a far-red filter com- 
posed of two sheets of red and two sheets of dark blue cel- 
lophane was used to obtain the desired wave length of light, 
approximately 7350 A Because other workers had indi- 
cated that a red, far-red photoreaction system was easily 
demonstrated on Xanthium pennsylvanicum (cocklebur), 
plants of this species were used as indicators for the ef- 
fectiveness of the light source. These studies indicated 
that the filter was effective in reversing the red light effect 
from incandescent bulbs on the initiation and size of Xan- 
thium flower buds. — 

Research findings of other workers have indicated that 
the far-red reversal was most effective when plants were 
grown under photoperiods near the critical level. This 
was used as a basis for the selection of a variety of Chrys- 
anthemum morifolium to be used in far-red studies. The 
variety Jewell was selected after results of experiments 
indicated that short durations of incandescent light at the 
middle of a long dark period noticeably delayed bud devel- 
opment. 

When various durations of far-red light were used im- 
mediately following a 10-minute incandescent light inter- 
ruption at the middle of the dark period, the delay of bud 
development on plants of the chrysanthemum variety Jewell 
was partially negated. Short durations of far-red light 
(8, 10, and 15 minutes) were more effective than long dura- 
tions (25, 30, and 45 minutes). Effectiveness of far-red 
reversal was reduced when plants were treated in later 
stages of development. In some cases far-red light treat- 
ments,owing to internode elongation, resulted in increased 
growth in height. 

A possible mechanism was proposed to explain the 
effects of a red, far-red reversible photoreaction present 
in plants of Chrysanthemum morifolium. 

122 pages. $2.00. Mic 57-1492 

















CARBON AND NITROGEN TRANSFORMATIONS 
DURING DECOMPOSITION OF MUCK SOIL 
AS AFFECTED BY ADDITION OF RYE TISSUE 


(Publication No. 20,727) 


Guenther Stotsky, Ph.D. 
The Ohio State University, 1956 


The purpose of the study was to determine the effects 
of plant tissue additions on the microbial decomposition of 
an organic soil, especially noting the transformations oc- 
curring in the carbon and nitrogen fractions of both the 
added tissue and the residual soil organic matter. 

A Rifle peat was treated with sic levels of addition of 
54- and 82-day-old rye tissue, doubly labeled with C* and 
N’*, and incubated in the laboratory. The amount of CO, 
evolved and the level of mineral nitrogen present in the 
soils after various lengths of incubation was determined, 
and the source partitioned between the rye and the soil 
organic matter. Description of the biosynthesis of the rye 
tissue in a nutriculture-chamber of the Argonne National 
Laboratories was presented. The following observations 
and conclusions were made: 


1. Decomposition of both the rye and the residual soil 
organic matter was most rapid during the first three 





days of incubation. After seven days the decomposition 
of the rye was markedly less than that of the soil. 


. More carbon was lost from the soil organic matter 


than from the added tissue. 


. Increased decomposition of the residual soil organic 


matter occurred only with the highest levels of tissue 
addition. This “priming action” persisted until the 
56th day of incubation with the 84-day-old tissue, and 
was greater than that caused by the 54-day-old tissue, 
which lasted until the 31st day of incubation. 


The loss of tissue-carbon was proportional to the rate 
of addition, indicating that decomposition of the tissue 
was a function of the readily available energy material 
present in the tissue. 


. Seventy-one and 68 per cent of the carbon of the 54- 


and 82-day-old tissue, respectively, was retained in 
the soil after 70 days of incubation. 


. It was concluded that, under the laboratory conditions 


imposed in the study, it is possible to increase the 
organic matter content of a Rifle peat by the addition 
of tissue; that the increase is proportional to the rate 
of tissue addition; and that young tissue may be better 
than mature tissue owing to the increased “priming” of 
the latter. 


. Mineralization of nitrogen was greater from the 54- 


than from the 82-day-old tissue, and increased with 
the rate of addition. The mineralization of the soil 
organic nitrogen was independent of the maturity of 
the tissue, and decreased with an increase in the rate 
of addition. 


. Marked immobilization of both tissue- and soil-derived 


nitrogen occurred on approximately the 30th day of the 
incubation and reached a maximum on the 42nd day, 
after which mineralization was again the primary proc- 
ess. The immobilization was attributed to the supposed 
active development of fungi after the original bacterial 
population had exhausted the readily available food 
supply in the soil. 


The immobilization of nitrogen was selective because 
approximately six times as much soil- as tissue- 
derived mineral nitrogen was immobilized. Both the 
preferential immobilization of the soil-derived mineral 
nitrogen and the greater carbon loss from the residual 
soil organic matter were presumed to be the result of 
the development of a microbial population well adapted 
to utilizing the relatively refractory soil organic mat- 
ter. 


. The transformation of nitrogen from the organic to the 


inorganic form, and vice versa, was a constantly oc- 
curring process, and immobilized nitrogen appeared 
to be remineralized rapidly; therefore, the level of 
mineral nitrogen present in the soil at a specific time 
cannot be used as an index to the extent and rate of 
organic matter decomposition. 


. A discussion of the various factors influencing the 


obtained data, e.g., radiation damage, isotope effects, 
methods of experimentation and analysis, was pre- 
sented. | 239 pages. $3.10. Mic 57-1493 
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THE INFLUENCE OF THE 
CHLORIDE ION UPON POTATOES 


(Publication No. 20,981) 


Herman Timm, Ph.D. 
The Pennsylvania State University, 1957 


The study was instituted to ascertain the levels of, and 
effect of chlorides found in the soil, under field conditions, 
upon the chloride content in the potato leaf and tuber tissue, 
and tuber yield and quality. 

A general survey, by means of soil and leaf tissue sam- 
pling, was conducted during the summer of 1953, of 49 
farms in potato production in the state of Pennsylvania. 

In 1954, six fertilizer trial plots were located about the 
state to investigate the effects of levels of potash and to 
make comparisons between muriate and sulphate of potash 
upon the yield and quality of potatoes. Similar fertilizer 
plots were established at the Pennsylvania State University 
Farm in 1953. Chemical analysis was made of potato leaf 
tissue, tubers and soils. Chloride was determined poten- 
tiometrically, in an acidified solution, with standard silver 
nitrate solution. 

The results of the survey indicated that the potato was 
being grown successfully under wide climatic conditions, 
and in many different soil types, under a multitude of cul- 
tural practices and a wide range of chloride concentrations. 
There was no apparent relationship found between the con- 
ductivity, pH, yield and specific gravity of potatoes with 
the chloride content of soils or potato leaf tissue. These 
potato soils were found to have from 1 to 542 pounds per 
acre of chloride along the row. No evidence of a build up 
of soil chloride was found through continual heavy applica- 
tions of fertilizer over the years. The chloride content of 
the leaf tissue ranged, on an oven dry basis, from 0.56 to 
2.39 per cent. 

The fertilizer trial plots showed that where the level of 
replaceable soil potassium (K) was high, above 250 to 300 
pounds per acre, increases in yield of tubers were not ob- 
tained with additions of potash above 80 pounds per acre. 
Yields tended to decline and the specific gravity of tubers 
was significantly lowered with increased additions of potash 
in some cases. At the same level of potash, the muriate 
form caused a greater reduction in specific gravity than 
did the sulphate. 

Definite evidence was obtained that there was an antag- 
onism between the chloride and nitrate ions. The amount 
of chloride found in the leaf was greatest where no nitrogen 
was included in the fertilizer and least, with other things 
being equal, where the fertilizer was high in nitrogen. A 
larger concentration of chloride in the soil apparently 
suppressed the uptake of nitrogen; a lighter green foliage 
accompanied the heavy chloride applications. 

Additions of muriate of potash to the soil markedly 
affected the soil chloride content, concentrations in the 
plant tissue and distribution in the tuber. With a relatively 
low amount of chloride present in the soil, the stem end of 
the tuber had a lower concentration of chloride than the 
bud end. Use of muriate caused the overall concentration 
of chloride to increase in the tuber and in addition caused 
the stem end to have a greater amount of chloride than the 
bud end. Concentrations of chloride in the stem end of the 
tuber ranged from 0.08 to 0.72 per cent, while the bud end 
had 0.11 to 0.50 per cent on an oven dry basis. 

At all sites less than 50 pounds per acre of soil chloride 





was found prior to planting. During the growing season 
the amounts of chloride ranged from 5 to 591 pounds per 
acre between the fertilizer bands in the row. 

There was no relationship found between the intensity 
or predisposition to blacken of cooked potato flesh and the 
chloride content of the soil, potato leaf tissue or tuber. 

167 pages. $2.20. Mic 57-1494 


RESISTANCE IN TOBACCO TO 
CUCUMBER MOSAIC AND OTHER VIRUSES 


(Publication No. 20,650) 


Joseph Lawrence Troutman, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor R. W. Fulton 


Cucumber mosaic is a virus disease of tobacco which 
occurs sporadically throughout the tobacco growing areas, 
sometimes causing locally severe losses. Since it is 
spread by aphids, it appeared that the best method of con- 
trol would be by the use of resistant varieties. To date 
the only type of resistance to cucumber mosaic virus 
known in tobacco is the tendency to escape infection. 

These studies were undertaken to evaluate this type of 
resistance in tobacco. To determine resistance, tobacco 
plants were inoculated with virus strains which produce 
local necrotic lesions on the leaves. In a series of plants 
inoculated at the same time with the same virus prepara- 
tion the leaves of the resistant plants were infected at only 
a few spots, and developed only small numbers of necrotic 
lesions. On the other hand, susceptible plants developed 
many necrotic lesions. 

A wide range of resistance was found between different 
varieties. When crosses were made between susceptible 
and resistant lines of tobacco, no discrete classes of re- 
sistance were found in the progeny. The majority of the 
F, and F, plants were intermediate between the parents. 
The spread of resistance of individual F2 plants was 
greater than the spread of the F, plants, indicating that 
recombination of factors occured. Evidently these factors 
lack dominance and are inherited in a manner similar to 
quantitative characters. 

The escape type of resistance in tobacco was also found 
to be effective against the viruses producing tobacco streak, 
tobacco necrosis, and tobacco mosaic. 

Attempts were made to determine the nature of this 
escape type of resistance. The lesions on a resistant va- 
riety developed slower and appeared later than those on 
the susceptible variety, suggesting that virus multiplica- 
tion was slower. Assays to determine the virus multipli- 
cation rate in leaves of resistant and susceptible tobacco 
lines showed, however, that the virus reached the same 
maximum concentration in 4 days in both varieties. 

Extracts of healthy resistant or susceptible leaves 
produced a marked and equal inhibitory effect when mixed 
with cucumber mosaic virus extracts. Resistance was 
therefore not due to an inhibitor peculiar to the resistant 
variety. 

No difference was found in the number of trichomes on 
resistant and susceptible leaves which could be related to 
resistance. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





BACTERIOLOGY 945 





When resistant and susceptible plants were darkened 
24 hours before inoculation, resistant plants became 
markedly more susceptible. Only moderate increases 
occured in the susceptibility of susceptible plants. Resist- 
ance, therefore, seems to depend on physiological factors. 

In field trials the incidence of natural infection was 
much lower in 1955 on the resistant variety than on the 


susceptible variety. In 1956, under more severe conditions 





both varieties became 100 per cent infected before the end 
of the season. The resistant variety, however, became 
infected more slowly. Counts didnot demonstrate any pref- 
erence of the aphid vectors for one variety over the other. 
The tendency of tobacco to escape infection by cucum- 
ber mosaic and other viruses may have potential value as 
a means of practical disease control if itcan be intensified 
by selective breeding. 76 pages. $2.00. Mic 57-1482 


ANATOMY 


A STUDY OF AVIAN BLOOD CELLS 
(Publication No. 20,674) 


Charles David Diesem, Ph.D. 
The Ohio State University, 1956 


Drug-induced dyscrasias have been observed in avian 
blood during the past three or four years. These reported 
abnormalities may have been the result of feeding medi- 
cated rations to poultry. Before these dyscrasias could be 
thoroughtly studied, certain facts needed to be known about 
avian blood, and methods of studying the blood needed to be 
evaluated. The problems in the dissertation were essen- 
tially the evaluation of hematological methods, the study 
of the effect of certain organic drugs, the extirpation of 
the splene and Bursa of Fabricus, and the effect of starva- 
tion on the hemograms of certain avian species. 

Total counts of avian blood were made by utilizing di- 
rect counting methods. A stained diluting fluid containing 
phloxine B was used in making the total blood counts. 
Thrombocyte counts were made by an indirect method 
based on the relationship between erythrocytes and throm- 
bocytes. Statistical evaluation of data was made to deter- 
mine the degree of correlation between methods used and 
also to find the coefficient of variation between individual 
counts on the experimental animals. 

After performing splenectomies or bursectomies on 
chickens, the hemograms of chickens were studied by the 





methods mentioned previously. Hemograms of chickens 
that were starved or were given organic drugs were also 
studied, and autopsies were performed on experimental 
chickens. 

Data obtained from the statistical evaluation of methods 
indicated that samples of twenty to thirty experimental 
chickens would give reliable hematological values in ex- 
perimental procedures. 

Estradiol cyclopentylpropionate in large doses did not 
affect the blood of young chickens, although it did stimu- 
late development of the oviducts in pullets. 

Starvation produced an increase of erythrocytes in 
peripheral blood but did not produce aplastic marrow. 

The lesions produced by experimental feeding of sulfa- 
quinoxaline at levels of .05 per cent and 0.1 per cent were 
Similar to lesions seen in field cases of chickens exhibit- 
ing the signs and symptoms of “hemorrhagic syndrome.” 
The amount of drug necessary to produce such lesions 
was much greater than the recommended therapeutic 
dosage. 

Avian marrow smears and differential blood smears 
were found to be of greater value than total blood counts 
when studying the individual diseased chicken. 

Removal of the splene and the Bursa of Fabricus did 
not interfere with the production of cellular elements in 
the peripheral blood of the four- to eight-week-old chick. 

Data presented include the hemograms and thrombocyte 
counts on chickens from four to twelve weeks of age. 

207 pages. $2.70. Mic 57-1495 
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THE FERMENTATION OF RIBOSE BY 
CLOSTRIDIUM PERFRINGENS 


(Publication No. 21,077) 


Morris Abraham Cynkin, Ph.D. 
Cornell University, 1957 





Clostridium perfringens BP6K has been shown to pos- 
sess an inducible system for the fermentation of ribose. 
That is, whereas glucose-grown resting cells produce gas 








from glucose but not from ribose, ribose-grown resting 
cells attack glucose and ribose. Fermentation of xylose 
and arabinose could not be induced. The following prod- 
ucts of the fermentation of ribose were identified: carbon 
dioxide, hydrogen, volatile acids, ethanol, and lactic acid. 
On the cell-free level, the presence of the following 
enzymes was confirmed: phosphofructokinase, aldolase, 
and triose phosphate dehydrogenase. In addition, the pres- 
ence of ribokinase and pentose phosphate isomerase was 
demonstrated. Furthermore, evidence for the utilization 
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of ribose-5-phosphate by extracts has been obtained. Us- 
ing ribose-5-phosphate as a substrate, the production of 
triose phosphate or ketoheptose as an indication of pentose 
cleavage could not be demonstrated. 

A parallelism between the comparative extents of 
growth on ribose and glucose of Lactobacillus pentosus 
120-2 and C. perfringens BP6K has been interpreted to 
mean that the mechanism of pentose dissimilation in the 
latter organism is similar to that in L. pentosus 120-2, 
i.e., via a Co-C; cleavage. 

Carbon monoxide completely inhibits the utilization of 
ribose by resting cells. 

The discrepancy of the stoichiometry of some of the 
fermentation end-products in the light of the conclusion 
drawn from the growth data is discussed in relation to 
divergent pathways of triose dissimilation. 

56 pages. $2.00. Mic 57-1496 











THE INDUCED SYNTHESIS AND PROPERTIES 
OF BETA-GALACTOSIDASE OF 
SACCHAROMYCES FRAGILIS 


(Publication No. 20,863) 


Marion Helena Nyholm Gilmour, Ph.D. 
University of Illinois, 1957 





The properties and biosyntheses of induced and consti- 
tutive beta-galactosidases in the yeast S. fragilis were 
studied primarily for three reasons: to gain information 
on the difference in mechanism of constitutive and induced 
enzyme formation; to study inducer function; and to com- 
pare the beta-galactosidase system in S. fragilis with the 
reported system in E. coli. The yeast synthesizes low but 
measurable levels of beta-galactosidase constitutively, 
and can be induced to produce such enzyme activity at an 
increased rate. 

The results of starch column ionophoresis and inacti- 
vation studies indicated that the genetically identical in- 
duced and constitutive S. fragilis cells each possess one 
stable protein species with beta-galactosidase activity. 
Furthermore, because of the following similarities, the 
beta-galactosidases in both types of cells appear identical: 
requirements for magnesium and potassium ion, pH optima 
of 6.7, similar stabilities, identical mobilities, and alike 
substrate specificities. 

These results allowed comparison of the kinetics of 
synthesis of the enzyme in constitutive and induced cells. 
Under growth conditions, two types of kinetics are exhib- 
ited by both types of cells. In the first, termed linear 
synthesis, the ratio of new enzyme formed to new mass 
synthesized is a constant: 


E = kM - b, or dE/dM =k 1 


where E is enzyme activity, M is cell mass, and k and b 
are constants. Linear synthesis is observed during the 
exponential growth phase, i.e., 


dM/dt = jM 2 
where t is time, and j is a constant, and therefore, 
dE/dt = jE + jb 3 











It was shown that the term jb is not negligible, and so 





enzyme synthesis during exponential growth is not a sim- 
ple autocatalysis. The second type of kinetics, designated 
exponential synthesis, was observed after the exponential 
growth phase. The ratio of new enzyme formed to new 
mass synthesized is proportional to the concentration of 
the enzyme present: 


log E = cM + f, or dE/dM = cE 4 


where c and f are constants. Before the inception of ex- 
ponential synthesis, the ratio of new enzyme synthesized 
to new mass formed increases with increments in the 
generation time of the culture. Thus, mass and enzyme 
syntheses must compete for an unknown material or ma- 
terials, X. Qualitatively similar kinetics were also ob- 
served for the biosyntheses of constitutive and induced 
alpha-glucosidase in a hybrid of S. fragilis and Z. dobzhan- 








skii. 


There are two results which indicate that induced and 
constitutive enzyme syntheses occur by the same basic 
mechanism: 1) the qualitative similarity in their kinetics 
of synthesis, and 2) when amino acids are present, the 
constant c in the equation log E = cM + f is the same for 
induced and constitutive enzyme formation. 

The two types of syntheses differ in the constant k in 
the equation E = kM - b, and in their response to glucose. 
Glucose inhibits constitutive enzyme formation, whereas 
induced enzyme synthesis can be initiated and maintained 
in its presence. The opposite effect of glucose has been 
reported for E. coli beta-galactosidase synthesis. 

On the basis of the above results, the inducer functions 
to increase the rate of synthesis of an enzyme already 
formed constitutively by the cell. All beta-D-galactosides 
(excluding beta-D-thiogalactosides) tested were both in- 
ducers and substrates. At concentrations greater than 
4 x 10~? M, the inducer inhibited induced enzyme forma- 
tion. It also effected a change in the crypticity factor; the 
crypticity of the enzyme in induced cells was less than 
that in non-induced cells. In E. coli, the beta-galactosid- 
ase in induced cells is more cryptic than that in non- 
induced cells. 

Upon comparison of the beta-galactosidase systems in 
E. coli and S. fragilis, the enzymes are found to differ not 
only in in their ionic requirements, but also in their sub- 
strate specificities. In addition, although the specificities 
of enzyme and enzyme forming site appear similar for the 
S. fragilis system, they are not the same in E. coli. 

112 pages. $2.00. Mic 57-1497 








LYSOZYME AND THE BACTERIOLYSIS OF 
GRAM NEGATIVE BACTERIA 


(Publication No. 19,408) 


Edward Alan Grula, Ph.D. 
Purdue University, 1956 


Major Professor: S. E. Hartsell 

Lysozyme action on a sensitive gram positive organism 
(M. lysodeikticus) and gram negative bacteria (22 species 
of 11 genera) was studied at neutral pH and with the modi- 


fied Nakamura conditions of Myerholtz and Hartsell (1952). 
Visible lysis (spectrophotometric) of M. lysodeikticus 
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occurred best at neutral pH, with a concomitant increase 
in viscosity. Although lysozyme digestion of the cell wall 
also occurred at pH 3.5 (observable only with the electron 
microscope), the reaction was masked because the low pH 
did not permit clearing to occur. Addition of alkali to the 
cell suspensions (pH 10.0 or above) did, however, induce 
immediate clearing. Morphological dissolution of M. ly- 
sodeikticus by lysozyme at neutral pH was possible be- 
cause the enzyme could digest the exposed lysozyme sub- 
strate which apparently makes up a large portion of the 
cell wall. Once the cell wall was digested at neutral pH, 
disruption of the remaining cell protoplasts depended on 
the osmotic strength of the suspending menstruum (Grula 
and Hartsell, 1954a). Swelling of M. lysodeikticus at neu- 
tral pH during lysis was demonstrated using a freeze-dry 
technique with electron microscopy. 

Alcian Blue stained the cell wall of M. lysodeikticus 
very well. Partial saturation of the cell wall with this dye 
resulted in its liberation into the menstruum when diges- 
tion with lysozyme occurred. Complete saturation of the 
cell wall with Alcian Blue, however, resulted in complete 
inhibition of lysozyme action (Grula and Hartsell, (1954b). 
Employing M. lysodeikticus as the test species, alkali 
clearing of cells was greatly inhibited when the cell wall 
remained intact and unexposed to digestion by lysozyme. 
During this portion of the study, it was observed that not 
only were untreated cell walls resistant to alkali, but they 
could be sedimented from broken cellular debris (obtained 
by breaking cells with glass beads on a paint rejuvenator 
for 2 hrs) in almost pure form when alkali was added to 
solubilize the cellular debris. Cell walls prepared in this 
manner still contained the lysozyme substrate (Grula and 
Hartsell, 1954b). 

Generally, ithad been considered that the gram negative 
bacteria did not contain the lysozyme substrate. The re- 
cent investigations of Myerholtz and Hartsell (1952) and 
Peterson and Hartsell (1954) have, however, shown that 
the lysozyme substrate could be demonstrated in gram 
negative bacteria if Nakamura conditions were used. Ex- 
periments reported in this thesis further substantiate this 
concept and expand it to include a possible mechanism of 
action for the Nakamura conditions. Although the amount 
of lysis of the gram negative bacteria varied, even within 
genera, only a few organisms (2 Brucella spp., P. vulgaris 
and V. cholera Chicago) were considered relatively resist- 
ant under Nakamura conditions. Although Nakamure con- 
ditions were necessary to demonstrate the presence of the 
lysozyme substrate in gram negative bacteria, two species 
(N. perflava and Ps. aeruginosa) lysed well at neutral pH 
also. 

Morphological dissolution of the cells and cell walls of 
gram negative bacteria was not evident, however, until 
alkali was added (N. perflava and Ps. aeruginosa were 
exceptions. V. cholera Chicago was also an exception 
since alkali destroyed these cell walls even in the absence 
of lysozyme). After addition of alkali, the cells swelled 
and the cells and cell walls were solubilized and/or dis- 
persed to various degrees depending on the species of 
bacteria. Prior to addition of alkali, the cells did not 
swell, but protein denaturation, coagulation and precipita- 
tion were evident by increased density of cells and a drop 
in percent T readings. It was further demonstrated that 
swelling of and density changes in cells could be reversed 
by adjusting the pH back and forth between 3.5 and 10.1 
after lysozyme had acted. Apparently, most of the clearing 






































and swelling observed with gram negative bacteria after 
treatment with alkali was due to hydration of cellular pro- 
tein. 

These studies again demonstrated that a low pH (below 
5.0) was necessary to condition the cells for good clearing 
by lysozyme and alkali. Organic acids (formic, acetic, 
lactic and butyric) could, however, be substituted for HCl. 
It was further observed that treatment with acid had to 
occur either during or before lysozyme exposure. Treat- 
ment of cells with acid, after exposing them to lysozyme 
first at neutral pH, did nothing to enhance clearing by 
alkali although it was clearly demonstrated that lysozyme 
could act maximally at neutral conditions of pH. 

If acid and lysozyme treatment were performed cor- 
rectly, raising the pH to 10.0 or above with any mono- or 
divalent cation hydroxide permitted good clearing. How- 
ever, a decreased amount of clearing was evident with 
several of the alkali compounds at lower pH values (pH 
7.0 to 8.0). Cations listed in decreasing order for clearing 
ability are as follows: K, Li, Na, NHu, Ba and Ca. 

Electron microscopic analysis of gram negative bacte- 
ria treated with alkali after lysozyme exposure at neutral 
pH showed that the cell wall remained intact. The cell 
wall was digested (partially or completely), however, when 
alkali was added to cells treated with lysozyme at pH 3.5. 
These studies and evidence obtained from acid pretreat- 
ment experiments strongly suggested that Nakamura con- 
ditions were essential to demonstrate lysozyme action 
with most gram negative bacteria because the acid condi- 
tions permitted uncovering of the lysozyme substrate or 
its removal from a “complexed” state within the cell wall. 
Such uncovering and/or removal exposed the lysozyme 
substrate for maximal lysozyme action which then could 
occur at acid or neutral pH. No evidence was obtained to 
chemically identify the complexed and/or covering sub- 
stance(s); however, investigations of Becker and Hartsell 
(1954; 1955) and Warren et al, (1955) suggest that it may 
be a mucopolysaccharide-protein-fat complex. The need 
for appropriate testing conditions when analyzing for the 
lysozyme substrate in different bacteria is discussed. 

130 pages. $2.00. Mic 57-1498 


EXPERIMENTS ON THE 
PHYSIOLOGY OF RUMEN PROTOZOA 


(Publication No. 20,480) 
Jose Gutierrez, Ph.D. 
State College of Washington, 1957 


Methods are described for the separation of Dasytricha 
ruminantium from Isotricha prostoma and Isotricha intes- 














tinalis, holotrichs found in the bovine rumen. The fermen- 
tation products of the protozoa were determined and carbon 
dioxide, hydrogen, lactic, acetic, and butyric acids were 
found to be produced by both Isotricha and Dasytricha. All 
three species of holotrichs deposited reserve food when 
fed sucrose, fructose, glucose, inulin, and raffinose. Cel- 
lobiose, salicin, and galactose were used only by Dasy- 
tricha and to a lesser extent than glucose. 

















Rates of acid, CO2, and Hz production per cell per hour 
for the holotrichs were obtained from Warburg experi- 
ments, and from the average number of holotrichs it was 
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calculated that 240 g of fermentation acids are produced 
by them per day in 100 kg of rumen contents. The holo- 
trich protein yield was calculated from the total nitrogen 
content per cell and numbers of protozoa present. About 
33 g of protein are supplied each day. Isotricha were suc- 
cessfully cultured in small numbers for periods up to 
three weeks. The increase in numbers suggested that 
under optimum culture conditions they divided once every 
24 hours. Cultures of Dasytricha ruminantium in the pres- 
ence of Streptococcus bovis and a second bacterium showed 
numerous dividing cells over a period of two weeks. A 
water soluble extract of alfalfa and various grasses served 
as an adequate source of carbohydrate and nitrogen for 
Dasytricha. Whole rumen bacteria do not constitute a 
major source of protein for either Isotricha or Dasytricha. 
84 pages. $2.00. Mic 57-1499 




















STUDIES ON SOME ENDOCELLULAR PEPTIDASES 
OF AN OXIDATIVE TYPE YEAST 


(Publication No. 20,959) 


Joseph Gerard Heck, Ph.D. 
The Pennsylvania State University, 1957 


Analyses of mature surface ripened cheeses such as 
Trappist type cheese suggest the presence of enzymes 
capable of degrading complex protein substances to more 
simple compounds. Apparently Bacterium linens, the 
organism believed to be primarily responsible for the 
ripening of these cheeses, does not supply all of the en- 
zymes necessary to produce the observed changes. The 
purpose of this study was to investigate the possible pres- 
ence of peptidase activity in an oxidative type yeast that 
is found on such cheeses and to determine the character- 
istics and properties of the enzyme system. 

Cell free extracts of the yeast (Trichosporon species) 
were prepared by disintegrating the cells either with a 
10 KC Raytheon magnetostriction oscillator or by grinding 
a cell paste with glass beads in a Servall Omni-Mixer. 
The cell debris was centrifuged from the preparations. 
The supernatant fluid contained principles active on gly- 
cylpeptides and several polypeptide substrates. 

The extent of hydrolysis of the dipeptide substrates 
was determined by a modification of the Linderstrom-Lang 
titration method. To determine the effect of enzyme activ- 
ity on polypeptide substrates a one dimensional paper 
chromatographic technique was used. The solvent system 








for the chromatogram consisted of 10 volumes of 1-butanol, 


10 volumes of acetone, 5 volumes of water and 2 volumes 
of dicyclohexylamine. 

The enzyme extract was treated first with a 2% prota- 
mine sulfate solution to remove interfering nucleic acids. 
Purification of this treated extract was attempted with 
ammonium sulfate fractionation. A principle active on 
simple glycylpeptides was apparently concentrated in the 
0-30% ammonium sulfate fraction. 

Normally 0.5 ml. of enzyme extract was added to 3.0 
ml. of a dipeptide substrate dissolved in 0.01 M composite 
buffer (equimolar concentrations of sodium acetate, mono- 
sodium phosphate and sodium metaborate) at an appropri- 
ate pH. Aliquots of the reaction mixture were titrated at 
different time intervals to determine the extent of 





hydrolysis. Essentially the same procedure was followed 
in the determination of enzyme activity on polypeptide 
substrates except that aliquots were spotted for chroma- 
tographic analysis rather than being titrated. 

With M/30 glycylglycine as a substrate peptidase activ- 
ity was optimum at a pH of 8.0. When the M/30 glycylgly- 
cine substrate was reacted with the enzyme extract ata 
pH of 8.0, a temperature of 30°C was found to promote 
maximum activity. 

A zero order reaction for the hydrolysis of the peptide 
was observed during the first 60 minutes when substrate 
concentrations of M/10, M/20 and M/30 were tested. A 
consideration of the amounts of reagents involved and the 
time required to complete the necessary titrations led to 
the conclusion that M/30 was the most practical substrate 
concentration to use. 

The dipeptidase was activated by Cot+, Mnt+ or Mg**. 
Fett and Znt++ were inhibitory to enzyme action when 
tested in effective concentrations ranging from 10-’ to 
10-°M. All other agents tested were inhibitory to some 
degree, possibly due to the relatively high concentrations 
used. 

The peptidase was strongly active on glycylglycine and 
elycyl-L-trypotophan (50% hydrolysis in 1 hour). It was 
moderately active on carbobenzoxy-L-glutamyl-L-tyrosine, 
glutathione, and glycyl-L-tyrosine (15% hydrolysis in 1 
hour). Little or no activity was observed on benzoyl-L- 
arginine amide, glutamine, DL-alanyl-DL methionine, 
asparagine and glycine anhydride. 

A principle was demonstrated which was active on sev- 
eral polypeptide substrates including one prepared by the 
action of B. linens (450) on casein. The polypeptidase was 
not found in the 0-30% ammonium sulfate fraction. Tests 
were conducted on a protamine sulfate treated extract 
without further purification. The polypeptidase was active 
under conditions which were optimum for the peptidase 
but the optimum conditions for polypeptidase activity were 
not determined. 

The demonstration of yeast endoenzymes capable of 
hydrolyzing peptides extends the role that can be attributed 
to these organisms in the ripening of cheeses on which they 
occur. 52 pages. $2.00. Mic 57-1500 





THE BACTERIAL DEGRADATION OF METHYLUREA 
(Publication No. 20,926) 


Sarang Nath Iyer, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor R. E. Kallio 


The present investigation was initiated as a part of 
studies on the metabolism of one-carbon compounds. 
Methylurea was chosen as a type compound for the follow- 
ing reasons: (1) Methylurea (CH;NHCONH,) has two one- 
carbon moeities; (2) Terminal methyl group oxidation can 
be studied; (3) Enrichment cultures may be isolated using 
methylurea as a sole organic source of carbon and nitro- 
gen. Few bacteriological studies have been conducted with 
methylurea. 

Ten bacterial cultures were isolated from Iowa soil 
samples by the selective enrichment technique employing 
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a salt medium containing methylurea. Of the ten isolates, 
nine were gram-negative rods and one was a gram-posi- 
tive, aerobic, spore-forming, non-ureolytic bacillus. This 
bacillus was tentatively identified as Bacillus sphaericus, 
designated strain MU-1 and used throughout. 





Complex liquid media were devised to grow the bacteria 


in bulk. Since modified enrichment medium used for main- 
tenance of stock cultures did not give abundant growth, the 
basal medium contained essentially peptone and yeast ex- 
tract, supplemented with methylurea when necessary. 

The oxidation of methylurea appeared to proceed in 
three distinct steps corresponding to each atom of oxygen 
consumed per mole of methylurea. This was based on the 
sharp change observed in the rate of oxygen uptake at 


nearly one and two atoms of oxygen per mole of methylurea 


by cells grown in the supplemented and basal media, re- 
spectively. The theoretical oxidation of methylurea may 
be represented by the equation: 


CH;NHCONH, + 130. —» 2CO,+ 2NH, 


The first step in the degradation of methylurea seemed 
to be non-oxidative since carbon dioxide was evolved from 
it at a faster rate than the oxygen uptake by cells in exper- 
iments carried out simultaneously. 

Cell-free extract of bacteria grown in the supplemented 
medium was prepared and partially fractionated. One 
fraction had high activity for catalyzing the non-oxidative 
step in the decomposition of methylurea. Experiments 
carried out under anaerobic conditions with unfractionated 
extract resulted in the production of theoretical amounts 
of ammonia, carbon dioxide and methylamine from methyl- 
urea according to the following equation: 


CHsNHCONH2 + H2O —» NH3 + CQz2 + CH;3NH2 


Experiments performed with the same extract under aero- 
bic conditions produced formaldehyde from methylurea as 
anticipated by the oxidation of the intermediate, methyla- 
mine, represented by the following overall reaction: 


CH;NH2 + 502 —» HCHO + NH; 


However, the rate of formation of formaldehyde was slow 
and quantitatively less than that required by theory. In the 
same experiment, the theoretical amount of ammonia was 
obtained while methylurea disappeared completely. 

The crude extract oxidized methylamine but formalde- 
hyde was oxidized very slowly by the fresh crude extract. 
Storage of the extract in a frozen condition destroyed the 
formaldehyde oxidizing ability completely. However, such 
storage did not result in any significant loss in the oxida- 
tion of methylurea to formaldehyde by the extract. 

Fresh whole cells, grown in the supplemented medium, 


oxidized methylurea and methylamine almost to completion. 


Formaldehyde oxidation proceeded in stages with a rate 
change at one atom of oxygen per mole of formaldehyde. 

The following scheme for the degradation of methylurea 
by B. sphaericus strain MU-1 is tentatively proposed: 





CH; 
— | ae) 


as toon 


dim 
MN ite 





ets 


a 
wai Oe 
a —— NH 








Methylcarbamic and carbamic acids may be intermediates 
and [X] may be one or more intermediates involved in the 
stepwise oxidation of formaldehyde. 
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THE EFFECT OF CHLORTETRACYCLINE ON 
THE MICROFLORA WHICH DEVELOPS DURING 
THE SPOILAGE OF BEEF, AND STUDIES ON 
THE MODE OF ACTION OF THIS ANTIBIOTIC 
IN MEAT PRESERVATION 


(Publication No. 20,690) 


James Monroe Jay, Ph.D. 
The Ohio State University, 1956 


The study was undertaken in an effort (1) to determine 
whether or not the infusion of beef with chlortetracycline 
would bring about the development of antibiotic-resistant 
bacteria, (2) to determine whether or not the normal mi- 
crobial flora of beef was so altered that organisms which 
previously constituted only a minor part of the flora be- 
came predominant, (3) to increase our knowledge on the 
types of organisms associated with deep spoilage or 
“sours” in beef, (4) to determine which bacteria are as- 
sociated with the earliest deteriorative changes in beef, 
and (5) to determine the mode of action of chlortetracy- 
cline in delaying meat spoilage. 

The bacteria present in the deep tissues of 15 rounds 
of beef were allowed to grow until some sign of deep spoil- 
age was noted. The rounds were stored at room tempera- 
ture throughout the holding period. When paired rounds 
were used, one was infused post-mortem with 5 p.p.m. 
chlortetracycline. Some animals were infused intraperi- 
toneally several hours before slaughter. When the rounds 
were opened, the microorganisms in the popliteal lymph 
node and samples of meat from various parts were iso- 
lated and identified. 

The presence of resistant strains was determined by 
comparing the minimal inhibitory concentration (MIC) of 
micrococci from the control (non-infused) rounds with 
those from the infused rounds. 

In order to determine which bacteria were responsible 
for the earliest deteriorative changes in beef, inoculations 
of pure and mixed cultures of bacteria isolated from the 
spoiled meat were made into beef samples. The degree of 
proteolysis was determined by measuring the amount of 
tyrosine formed. 

The mode of action of chlortetracycline in delaying 
spoilage was investigated by inoculating pure and mixed 
cultures of bacteria into infused beef samples. 

From 14 of the beef rounds (held 3 to 20 days), 358 
isolates of bacteria were obtained. The following fourteen 
genera, in the order of their frequency of isolation, were 
identified: Proteus, Micrococcus, Streptococcus, Escher- 
ichia, Bacillus, Alcaligenes, Paracolobactrum, Corynebac- 
terium, Streptomyces, Sarcina, Achromobacter, Flavobac- 
terium, Pseudomonas, and Clostridium. Identification of 
the species within most of the genera was made. 

A larger number of micrococci with MICs above 12.5 
were obtained from the infused rounds than from the non- 
infused rounds. From these latter rounds, more micro- 
cocci with MICs below 2.5 were obtained. The presence 
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of more resistant micrococci in the infused rounds than in 
the control rounds is shown to be due in part to the longer 
holding time of these rounds. Several organisms with 
known MICs were inoculated into beef samples infused 
with chlortetracycline and held up to 13 days. No increase 
in resistance to this antibiotic was noted. The preferen- 
tial growth of previously minor groups of microorganisms 
was not noted in infused rounds. 

When pure cultures were inoculated into fresh beef, 
micrococci grew at a faster rate than Proteus vulgaris. 

In mixed cultures the lag phase of P. vulgaris was short- 
ened. P. vulgaris brought about more proteolysis than the 
micrococci. Escherichia coli and Str. facalis grew well in 
fresh beef. 

It was found that as little as 3 p.p.m. chlortetracycline 
in fresh beef inhibited the growth of a strain of P. vulgaris 
with a MIC of 50. Some strains of this organism with 
MICs of 100 were also inhibited. This same effect was 
demonstrated against other bacteria. The relatively low 
concentration of chlortetracycline in beef was bactericidal 
against some strains with high MICs. All species of bac- 
teria with the same MIC are not equally affected. 

The bactericidal and bacteriostatic effects of chlortetra- 
cycline in beef against strains of P. vulgaris (MIC 50) were 
reversed by the addition of 1500 p.p.m. manganese sulfate. 
The role of divalent cations in the effectiveness of low 
concentrations of chlortetracycline in beef is discussed. 

129 pages. $2.00. Mic 57-1502 























STUDIES ON THE ACTION OF 
AZASERINE ON ESCHERICHIA COLI 


(Publication No. 19,668) 


Louis Kaplan, Ph.D. 
Cornell University Medical College, 1957 





Azaserine, an anti-microbial and anti-neoplastic agent, 
has been found to inhibit the growth of E. coli. Atsub- 
maximal levels, the antibiotic apparently inhibits the cell- 
division mechanism; this results in the formation of fila- 
mentous forms of the microorganism. The naturally- 
occurring aromatic amino acids are able to block the 
growth inhibitory action of the antibiotic but not the inhib- 
itory action on cell division. A competitive antagonism 
between azaserine and these blocking agents could not be 
demonstrated. Whereas the immediate biochemical pre- 
cursors of tryptophan and tyrosine did not overcome the 
inhibitory action of the antibiotic, phenylpyruvic acid, the 
precursor of phenylalanine, was able to block azaserine 
inhibition. In view of the latter observation and as a result 
of the lack of an inhibitory effect of the antibiotic upon a 
cell-free pyridoxal phosphate-dependent glutamic acid- 
tyrosine transaminase system, it would appear that the 
primary site of azaserine action is not on the coenzymic 
function of this co-factor for aromatic amino acid biosyn- 
thesis. 

Azaserine has been found also to inhibit markedly the 
synthesis of a purine precursor, aminoimidazole carbox- 
amide, by non-proliferating cell suspensions of a purine- 
requiring mutant of E. coli. This inhibition is blocked 
not only by tyrosine and phenylalanine but by a number 
of aromatic and heterocyclic acids. The structural 





requirements that are necessary for a compound to be 
classified as active in overcoming this inhibitory effect of 
azaserine have been determined. 

A scheme has been proposed by which the results of 
this investigation may be interpreted. It is suggested that 
the blocking ability of the aromatic amino acids as well as 
the aromatic and heterocyclic acids lies in their capacity 
to prevent either the binding or the penetration of azaser- 
ine into the cell or to prevent the enzymatic conversion of 
the antibiotic to a compound which is the active inhibitor. 

101 pages. $2.00. Mic 57-1503 


AN ANTIGENIC STUDY OF THE GROWTH OF 
PR8 INFLUENZA VIRUS IN MOUSE LUNG 


(Publication No. 20,828) 


Helen Irene Moore, Ph.D. 
Syracuse University, 1957 


Supervisor: M, W. Jennison 


The purpose of this research was to study the normal 
proliferation patterns of PR8 influenza virus in mouse 
lung. This was done by inoculating groups of mice with 
10, 100, and 1,000,000 LDso of virus and harvesting the 
lungs at periodic intervals. Complement fixation tests 
for the presence of soluble and viral antigens, hemagglu- 
tinin titrations and infectivity titrations were performed 
on the lung suspensions. 

The titer of infective virus was determined by egg 
inoculation. Lung suspensions were treated with RDE 
(receptor-destroying enzyme) before hemagglutinin titra- 
tions were done. Complement fixation tests, modified so 
that overnight refrigeration followed the one-hour incuba- 
tion period, were performed. Rabbit antiserum, whose 
non-specific inhibitors had been removed by absorption 
with normal mouse lung, was used in the test. 

A rise in infective virus titer occurred after the 4th 
hour for the 10 LDso dosage, between the 3rd and 4th hours 
for the 1000 LDso curves and by the 3rd hour following the 
1,000,000 LDso dose. The curves for the production of 
viral CF antigen and infective virus were similar in the 
low and medium dose experiments but there was a decided 
drop in viral antigen in the 1,000,000 LDso curve after the 
6th hour. This may be due to a competition for antibody 
between infective and noninfective virus in the complement 
fixation test. 

Hemagglutinins appeared in mouse lungs receiving the 
massive dose after the 6th hour. They became evident in 
the 12-15 hour period following a 1000 LDso0, while 24hours 
elapsed before they reached titrable amounts in the low 
dosage curve. 

Soluble antigen was produced in a concentration of 1:80 
in 120 hours in the 10 LDs, experiment. A soluble antigen 
titer of 1:160 was reached in 21 hours by mice receiving 
1000 LD;, of virus. In a duplicate experiment the same 
titer was attained in the 24-48 hour period. Mice that 
received the 1,000,000 LDso dose showed a titer of 1:40 by 
the 10th hour and it didn’t rise above this level for the 
remainder of the experimental period. 

Apparently influenza A virus, PR8 strain, is liberated 
from the lung cells over a period of hours. Small dips in 
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the infectivity curves probably represent times at which 
the bulk of the virus reinfests new host cells. The results 
are compared to other growth curves in which the host 
tissues are mouse lung, mouse brain, chick embryos and 
tissue culture cells. 115 pages. $2.00. Mic 57-1504 


STUDIES ON ENZYMATIC VARIANTS 
OF INFLUENZA VIRUS 


(Publication No. 20,641) 


Billie Lou Padgett, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor Duard L. Walker 


Influenza virus possesses a mucolytic enzyme which is 
considered to be an essential part of the virus. However, 
conclusive evidence defining its function in vivo has not 
been presented. It appeared possible that variants of in- 
fluenza virus selected for certain enzymatic characteris- 
tics could be used in this problem. 

Two variants of the Lee strain of influenza B were 
isolated. Using a technique that permitted measurement 
of the amount of virus eluting during successive time in- 
tervals, the variants were shown to have a slower rate of 
elution from chicken erythrocytes than parent virus. Stud- 
ies were undertaken to characterize the enzymatic activity 
of the variants, to determine whether they differed from 
parent virus in other respects, and to compare the growth 
curves of variant and parent virus in chicken embryos. 

The elution rate of variant virus was found to decrease 


as the temperature of incubation was increased above 25°C. 


The elution rate of parent Lee virus increased as the tem- 
perature was increased up to 40°C. The variant enzyme 
was inactivated by heating at 47°C. for 30 minutes whereas 
that of the parent virus was inactivated at 53° C. Other 
data suggest that there is some actual inhibition of the 


activity of the variant enzyme at temperatures above 25 C. 


and, therefore, that the decreased activity is not due solely 
to inactivation of the enzyme by heat. The decreased ac- 
tivity of the variant enzyme at temperatures above 25 C. 
was demonstrated also with ovomucin, a soluble substrate. 

In the presence of 0.009 M calcium chloride, the elution 
rate of variant virus was indistinguishable from that of 
parent virus in saline with or without calcium chloride. 
The effect of calcium on the elution of variant virus was 
nullified by the addition of a calcium chelating agent. 

The hemagglutinin of both parent and variant viruses 
was inactivated at 64.5° C. No difference was found in the 
Capacity of the two viruses to agglutinate erythrocytes of 
various animals. The final infectivity titers of the two 
viruses in mice or in chicken embryos incubated at 35° C. 
were not significantly different. 

The growth rate of variant virus in intact chicken em- 
bryos at 35 C. was slightly slower than that of parent Lee 
virus but the variant reached the same level of infectivity 
as parent virus at the 28th hour of incubation. At 39° C. 
variant virus multiplied much more slowly than parent 
virus, and the infectivity titers of the variant remained 
lower than those of parent virus throughout the 36 hours 
of incubation. 

It was concluded that the enzyme of the variant virus 





differed from that of parent Lee virus in that it was more 
heat labile, its activity was inhibited by temperatures 
above 25°C., and its activity was very sensitive to changes 
in calcium concentration. The rate of multiplication of 
variant virus in intact chicken embryos appeared to be 
slower than that of parent virus, especially at 39°C. In 

all other characteristics tested the variant was indistin- 
suishable from Lee virus. 171 pages. $2.00. Mic 57-1505 


SOME ASPECTS OF BACTERIAL METABOLISM 
OF UNSATURATED FATTY ACIDS 


(Publication No. 20,529) 


Arthur Carl Peterson, Ph.D. 
University of Minnesota, 1956 


Knowledge of the pathway of metabolism of unsaturated 
fatty acids for all types and sources of enzymes and en- 
zyme systems is extremely limited. Knowledge is virtu- 
ally completely lacking concerning metabolic pathways for 
unsaturated fatty acids in bacteria. Possibility existed 
that bacteria, like the fungi and some of the higher plants, 
possessed a lipoxidase enzyme and that this was an inte- 
gral part of their metabolic scheme for the dissimilation 
of unsaturated lipids. It had been suggested that lipoxidase 
like action of some bacteria was due to their heme content. 

Investigation of unsaturated fatty acid metabolism by 
bacteria includes two areas of consideration, these are: 
the effect of the bacteria upon the unsaturated fatty acid, 
and the effect of the unsaturated fatty acid on the bacterial 
cell. 

This investigation attempted by means of conventional 
techniques of lipid chemistry and bacterial metabolism to 
find evidence for the pathway of metabolism of the eighteen 
carbon atom unsaturated fatty acids by bacteria. Examina- 
tion for specific metabolic intermediates and comparison 
of characteristics of known metabolic pathways were 
made. A specific search among a variety of morphologi- 
cally different bacteria for a lipoxidase enzyme was made 
by making comparisons to the characteristics of the lipox- 
idase enzyme of higher plants. The effect of the unsatu- 
rated fatty acids on bacteria was studied to understand 
the dual ability of these substances to both stimulate and 
inhibit growth of some bacteria and to aid in describing 
the metabolic pathway involved. 

Conventional Warburg techniques involving principally 
oxygen uptakes, but also carbon dioxide evolution, by rest- 
ing cell suspensions in the presence of both emulsified and 
non-emulsified substrates were employed. The incubation 
mixtures were subjected to infrared spectral analysis, 
ultraviolet spectral analysis, displacement and paper 
chromatography. A number of chemical determinations, 
including peroxide values, acid numbers, iodine numbers, 
hydroxyl numbers. Analyses for volatile acids and acetate 
also were made. Metabolic inhibitors for heavy metal- 
containing materials and sulfhydryl groups were used to 
characterize the metabolic and oxidative processes with 
both live and heat-killed bacterial cells. 

The study showed that emulsifying agents must be used 
with caution in metabolic studies, since they may be pref- 
erentially attacked instead of the desired substrate. A 
number of live bacterial cultures of widely differing 
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morphological and biochemical characteristics were able 
to actively metabolize methyl linoleate as evidenced by 
increased respiration in the presence of the substrate. 
Inhibition of respiration was noted for these cultures when 
peroxidized methyl linoleate or sodium linoleate was the 
substrate. Evidence was obtained that toxicity of the soaps 
of long chain unsaturated fatty acids may be due to surface 
adsorptive effects in studies in which acetone drying of the 
bacterial cells was employed. No evidence for a specific 
lipoxidase enzyme was obtained. Heat-killed bacterial 





cell suspensions of several species were able to catalyze 
the oxidation of the unsaturated linkages of methyl lino- 
leate. Bacterial cytochromes were identified as the oxida- 
tion catalyst. Oxidation by live bacterial cells did not re- 
sult in preferential attack on the unsaturated linkages, 
produced carbon dioxide, small amounts of volatile acids, 
and apparently did not liberate other intermediates in 
quantity in the menstruum. In view of the lack of evidence 
to the contrary, beta oxidation was presumed to be the 
pathway of metabolism of the long chain unsaturated fatty 
acids. 150 pages. $2.00. Mic 57-1506 


BIOGRAPHY 


RANDOLPH BOURNE: A STUDY IN IMMISCIBILITY 
(Publication No. 20,513) 


Mark Harris, Ph.D. 
University of Minnesota, 1956 


Adviser: Mulford O, Sibley 


This dissertation, entitled Randolph Bourne: A Study 
in Immiscibility, traces Bourne’s career, especially with 
relation to a series of American institutions he encoun- 
tered. 

Bourne was born in 1886 in Bloomfield, N.J. He died in 
1918 in New York City. 

The institutions considered are: his family, his home 
city, Columbia University, and the New Republic. The fifth 














institution--if it may be called such-- is his culture, that 
society he called the “State.” 

The attempt of the study is to suggest an analogy in 
which Bourne represents the dissentient individual, while 
the several institutions represent, fairly, it is hoped, the 
institutions they suggest: family life, universities, maga- 
zines (journalism), and, finally, the American political 
unit. 

The dissertation draws for its materials upon Bourne’s 
articles and essays, upon commentary about him, and upon 
numerous letters, most of them unpublished, provided by 
Mrs. Agnes de Lima of New York City. Included also is 
an extensive bibliography. 

Its method is historical and interpretive, but little at- 
tempt is made to analyze Bourne in a directly psychologi- 
cal manner. 280 pages. $3.60. Mic 57-1507 
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SOME KINETIC STUDIES ON THE REACTION OF 
INFLUENZA VIRUS WITH FORMALDEHYDE 


(Publication No. 20,998) 


Frank Bayard Brandon, Ph.D. 
University of Pittsburgh, 1957 


The purpose of this investigation was to study the rela- 
tionship between a biological and a physical property of 
influenza virus. By studying the effect of formaldehyde on 
the virus hemagglutinin and on the mobility of the charac- 
teristic particle, it was hoped to develop a model for the 
virus that would show the relationship of the two proper- 
ties. 

Egg-adapted PR8 type A influenza virus was used 
throughout. Concentrated virus stocks were prepared by 
differential centrifugation of infectious allantoic fluids, and 
all reactions were carried out in chemically defined media. 





For the hemagglutination inactivation studies the virus 
was treated at different temperatures with various concen- 
trations of formaldehyde in solutions buffered at several 
different hydrogen ion concentrations. Samples were taken 
at various times, and the reaction stopped by dilution and 
refrigeration. The hemagglutinating activity of the sam- 
ples was determined by a standard method, and the loga- 
rithm of the activity remaining was plotted as a function 
of time of treatment. In all cases it was found that the 
inactivation followed first order kinetics. The rate of the 
reaction however, was strongly influenced by the experi- 
mental conditions. In addition it was found that the initial 
virus concentration was also important in determining the 
speed of the reaction relatively concentrated solutions 
being more stable than dilute ones. 

The data are arranged to emphasize the individual 
effect of the variables on the reaction rate. 

The results indicate that the inactivation is a complex 
reaction; and it is concluded that no simple physical model 
can be assigned as yet to the virus hemagglutinin. 
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The electrophoretic mobility of the virus was deter- 
mined by measuring the rate of migration of virus-coated 
collodion particles in a micro-electrophoresis apparatus. 
In this technique a number of factors, such as the purity 
of the virus suspensions, are important. Highly purified 
and concentrated virus materials were prepared by exten- 
sive differential centrifugation of stock solutions. 

To demonstrate that virus is actually adsorbed on the 
collodion surface, the rate of migration of collodion parti- 
cles that had been in contact with concentrated virus solu- 
tions was compared with the migration rate of uncoated 
particles. These rates were found to be different, and the 
mobility of the coated collodion was that to be expected 
for the mobility of the virus. 

To study the effect of formaldehyde on the mobility, 
purified material was treated with formaldehyde under the 
same conditions as obtained in certain of the hemagglutinin 
inactivation experiments. Samples were taken at various 
times as before, but in this case virus was removed from 
the formaldehyde solutions by sedimentation. The treated 
virus was adsorbed on collodion and the migration rate of 
the particles was measured. 

The results of a number of experiments indicate that 
under these conditions formaldehyde failed to alter the 
mobility of the virus. 41 pages. $2.00. Mic 57-1508 


STAINING AND INJURY OF ASCITES 
TUMOR CELLS WITH THE BASIC 
FLUOR ACRIDINE ORANGE 


(Publication No. 19,978) 


Ralph Vinegar, Ph.D. 
Cornell University Medical College, 1957 


The vital secondary fluorescence of ascites tumor cells 
fluorochromed with chromatographically purified acridine 
orange was studied as a function of time, pH, and concen- 
tration. As these parameters were varied, quantitative 
studies on fluor fluor absorption were correlated with in- 
tracellular localization of the stain and cell viability. The 
latter was determined in a semiquantitative manner by 
comparing the mean survival time of mice inoculated with 
known numbers of treated and control (unstained) tumor 
cells. Strugger’s viability test was adapted to the tumor 
cells and successfully evaluated against an agent which 
inactivated the cells without disrupting them or causing 
loss of their individuality. Living cells and cells killed by 
this agent were subjected to enzymatic and acid treatment, 
and subsequently fluorochromed. Quantitative fluor 





absorption and protein analysis were carried out, as well 
as parallel microscopic observations. Inthis manner, the 
nature of the nuclear and cytoplasmic bonding sites was 
established, and the quantitative distribution of the fluor 
in dead cells determined. 

The results showed that when optimal pH, fluor concen- 
tration, and staining time were utilized, it was possible to 
differentially fluorochrome living and dead cells with acri- 
dine orange. The mechanism responsible for the differen- 
tial staining is an increase in cell permeability, and a 
concomitant release of cytoplasmic ribonucleic acid from 
at least a part of its normal intracellular bonds. The 
binding of the fluor to this nucleic acid results in red 
fluorescence under the selected test conditions, but upon 
the use of lower concentrations of the fluor, green fluores- 
cence may result (Strugger’s “concentration effect”). Red 
fluorescent cytoplasm has always been correlated with 
death of the ascites tumor cells. At least 80% of dead cell 
fluorescence is due to the differential staining of ribonu- 
cleic acid (red) and deoxyribonucleic acid (green). 

The vital staining character of acridine orange stems 
at least in part from the reversibility of all the fluor bind- 
ing, and the low intracellular levels which can be detected 
in the fluorescence microscope. Binding beyond this level 
results in inhibited cell function and subsequent toxicity. 

The microscopic viability test which utilizes acridine 
orange as the differential stain is restricted to the detec- 
tion of cytoplasmic injury. 

Visible light irradiation of suspensions of ascites tumor 
cells vitally stained with acridine orange resulted in the 
inability of the treated cells to produce tumors. The ap- 
propriate controls (irradiated unstained and stained unir- 
radiated cells) were uninhibited in their growth. Ehrlich, 
Krebs-2, and Sarcoma 180 ascites tumor cells were sim- 
ilarly affected by this type of oxidative radiation injury. 

A wide range of intracellular concentrations of the 
sensitizer was effective in producing the radiation damage. 
The irradiated stained cells lost their ability to produce 
solid and ascites tumors, and were unable to exist as free 
cells in the peritoneum. Untreated Sarcoma 180 ascites 
tumor cells were also found to lose their individuality 
immediately after inoculation into Swiss Webster mice. 
However, these cells were able to regain their free grow- 
ing state 19 hours after inoculation in the host mice 
whereas the stained irradiated cells could not. Cells dam- 
aged by the photooxidative mechanism were found to be 
incapable of initiating an immune response from the host. 

The microscopic test of cellular viability which utilizes 
acridine orange as the differential stain was unable to de- 
tect the photosensitized injury. This is due to the fact that 
the viability test depends upon cell membrane damage 
for successful application, whereas the injury, resulting 
from visible light irradiation of cells vitally fluorochromed 
with acridine orange, is localized intracellularly. 

109 pages. $2.00. Mic 57-1509 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





BOTANY 


STUDIES ON THE ISOLATES OF 
PHYSALOSPORA TUCUMANENSIS SPEG. 


(Publication No. 20,608) 


Kazi Md. Badruddoza, Ph.D. 
Louisiana State University, 1957 





Supervisor: Professor R. J. Steib 

The investigations were undertaken to study the cul- 
tural and morphological characters, pathogenicity and 
certain other behaviors of some typical light and dark iso- 
lates of Physalospora tucumanensis Speg. (Colletotrichum 
falcatum Went), the organism responsible for red-rot, a 
major disease of sugarcane. 

In all, three light and three dark isolates were selected 
for the study. 

Growth studies of the isolates on five different media 
did not show any appreciable differences between the light 
and dark races either in rate or amount of growth. 

All the light isolates grew better on acid media. The 
dark isolates grew better on alkaline media. 

The dark isolates studied grew better on glucose and 
lactose media than did the light isolates. They also showed 
a marked difference from the light type in their use of 
nitrogen from ammonium sulfate. 

All the light isolates grew slower than the dark ones at 
higher temperatures such as 33 C and above, but faster at 
lower temperatures, such as 20° C and below. 

The thermal death point of conidia of a dark and a light 
isolate studied was the same. For exposure periods of 
five minutes, it was 52° C. 

White light and darkness were found to be the best for 
growth of one light and one dark isolate tested. 

The light isolates studied were uniformly higher sporu- 
lating than the dark isolates under any light. 

In a study of one light and one dark isolate, the spores 
of both the isolates showed an apparently constant per cent 
of killing by ultraviolet radiation from 15 W, 110 V, G. E. 











germicidal lamp mounted 20 inches from the radiation site. 


The spores of the light type were found to be somewhat 
more resistant to radiation than those of the dark type. 

The spores of the light isolate were found to mutate to 
dark colonies after radiation with ultraviolet rays. The 
highest number of such colonies produced was thirteen 
per 100 surviving spores at 240 seconds of exposure. 

Ultraviolet radiation of 120 to 240 seconds induced 
sporulation in colonies of the dark isolate which ordinarily 
sporulated less. 

The two types did not show any difference with regard 
to germination of spores at various relative humidities 


produced using different concentrations of sodium chloride. 


The highest percentage of germination was obtained at 100 
per cent relative humidity. 

The results obtained in the study of the effect of certain 
environmental factors on the formation of perithecia did 
not indicate any appreciable difference between a light and 
a dark isolate studied. The highest number of perithecia 


was formed with dry leaf blades, six ml. of water per test 
tube, a range of temperature from 23° to 27° C and under 
white light and darkness. 

All the isolates under study were found to breed true, 
that is, a dark isolate developed perithecia which contained 
ascospores which gave rise to dark isolates only, and the 
light isolates produced ascospores which gave rise to light 
isolates only. 

The isolates studied survived longer in sterilized soils 
than in non-sterilized soils. Both the light and dark iso- 
lates survived for 28 weeks but not for 32 weeks in steri- 
lized soils while in the nonsterilized soils, the light isolate 
survived for 20 weeks but not for 24 weeks and the dark 
isolate for 16 weeks but not for 20 weeks. 

Lower moisture levels of soils were found to be the 
most favorable for red-rot infection. The light isolates 
and the dark isolates did not show consistent differences 
in the longitudinal spread of the disease on all varieties 
of sugarcane tested. 

The presence of ratoon stunting virus in sugarcane 
stalks was found to have no correlation with the incidence 
of red-rot disease. 130 pages. $2.00. Mic 57-1510 


COMPARATIVE STUDIES OF RACES AND BIOTYPES 
OF PUCCINIA GRAMINIS, WITH SPECIAL 
REFERENCE TO MORPHOLOGY OF UREDIOSPORE 
GERMINATION, CHEMICAL COMPOSITION, AND 
FACTORS AFFECTING SURVIVAL 


(Publication No. 20,547) 


James Walker Broyles, Ph.D. 
University of Minnesota, 1956 








Advisers: J. J. Christensen and Helen Hart 


Comparative studies were made of characters which 
differentiate taxonomically closely related units of Puccinia 
graminis, such as morphological characters of urediospore 
germ-tubes, chemical composition of urediospores, and 
relative ability to survive. 

Indications were found of inherent differences between 
biotypes of P. graminis tritici and P. graminis avenae in 
the cultural characteristics of urediospore germ-tubes, 
such as amount of branching, length of germ-tubes, number 
of anastomosed germ-tubes, and number of tubes producing 
apical swellings some of which develop into appressoria 
and substomatal vesicles. No consistent differences in 
size or shape of vesicles between races or varieties were 
found. 

Chemical analyses of urediospores of P. graminis 
tritici, P. graminis avenae, and P. coronata avenae re- 























vealed small but consistent qualitative differences in silver 
nitrate-reducing compounds, and qualitative and quantita- 
tive differences in free amino acids between races. Host 
variety on which spored were produced altered relationships 
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between biotypes with respect to free amino-acids. 
Twenty-one ninhydrin-reacting substances were identified, 
and traces of eight silver nitrate-reducing compounds were 
present though only glucose, mannose, and ribose were in 
high enough concentration to be identified with certainty. 

In studies of factors affecting survival of P. graminis 
tritici certain biotypes were fairly constant in rate of in- 
crease on Little Club wheat under a wide range of condi- 
tions, while others varied greatly as conditions changed, 
indicating great differences in survival potentialities. No 
over-all differences in percentage germination were found 
between biotypes when urediospores were collected and 
tested over a one-year period, although some biotypes 
were differentiated in this way on certain media. Compari- 
sons of infectivity of five biotypes on thirteen wheat vari- 
eties showed large differences between biotypes, varieties, 
and interactions between biotypes and varieties; suscepti- 
ble hosts had 66% more infections than resistant hosts. 
The spore production curves of four biotypes resembled a 
Sin curve with decreasing amplitude and wave length, and 
the fungus appeared to alternate between vegetative growth 
and sporulation. About 63% of all spores were produced in 
the first wave through the tenth day of sporulation, 27% in 
the second wave through the seventeenth day, 8% in the 
third wave through the twenty-first day, and 2% through 
the twenty-seventh day or until the end of sporulation. 
The greatest average number of spores produced per pus- 
tule for any sample was 614,000 with 220,000 the over-all 
average. Changes in light intensity caused greater differ- 
ential effects on biotypes than temperature changes with 
respect to rate of increase and spore production; more 
effect was noted of changes during the first week after 
infection than in the first week of sporulation. Moderate 
temperature and high light favored sporulation while high 
temperature and high light favored mycelial growth and 
reduced sporulation. Rate of mycelial growth and sporula- 
tion were affected to much the same extent at moderate to 
low temperature and were proportional to the amount of 
heat applied; mycelial growth increased while sporulation 
decreased at high temperature. Within the range of light 
intensity in the field there were small and proportional 
increases in mycelial growth and sporulation as intensity 
increased. There was a level (between 500 and 1600 foot 
candles at noon) below which sporulation was greatly re- 
duced, and a level (between 100 and 200 food candles at 
noon) below which mycelial growth was greatly reduced. 

Rate of increase, percentage germination, ability to 
infect, and ability to produce spores were seldom associ- 
ated, indicating that the survival potentialities of biotypes, 
which differ greatly in some of these respects, depend 
upon the cumulative effects of these factors and perhaps 
on others. For the individual biotypes under changing 
environmental conditions high or low degrees of variability 
for each of these characters were often associated. Bio- 
types of the same race differed as greatly as biotypes of 
different races for most characters studied. 

237 pages. $4.35. Mic 57-1511 











INITIATION OF DNA SYNTHESIS, MITOSIS, AND 
CELL DIVISION BY KINETIN AND INDOLEACETIC 
ACID IN EXCISED TOBACCO PITH TISSUE 


(Publication No. 20,623) 


Nirmal Kanti Das, Ph.D. 
The University of Wisconsin, 1957 


Supervisors: Dr. Klaus Patau and Professor Folke Skoog 


The effects of kinetin and indoleacetic acid (IAA) on 
each of the major phases of cell multiplication -- DNA 
synthesis, mitosis, and cytokinesis -- were studied. 

Cores of pith tissue were cut into blocks and cultured 
on modified White’s nutrient-agar medium containing vari- 
ous concentrations of kinetin, or IAA, or both together. 

In random samples collected at different times, frequen- 
cies of mitosis, ‘new cells’, and binucleate cells were 
determined. Nuclear DNA contents (Feulgen) were meas- 
ured by the microspectro-photometric two wave length 
method. 

In pith tissue cultured without IAA and kinetin no mito- 
Sis and practically no DNA synthesis occurred; the fre- 
quencies of 2C, 4C, and 8C nuclei were 5, 47, and 48 per 
cent respectively. In treated material a few 16C nuclei 
and one nucleus of about 32C were found. 

IAA (2.0 mg/1) and kinetin (0.2 mg/1) added together 
or separately to the medium caused DNA synthesis to start 
within less than one day of treatment. The best estimates 
of the average number of DNA doublings which occurred 
per original nucleus in the presence of kinetin, IAA, and 
both together within the first 3 days, were 0.2, more than 
0.4, and much above 0.9 respectively. 

Mitoses occurred only in the presence of IAA. In the 
absence of added kinetin, IAA induced some mitotic activ- 
ity which ceased after a few days. Kinetin and IAA in 
combination initiated numerous mitoses. The time after 
which the first mitoses occurred was usually the shorter 
the higher the kinetin and IAA concentrations. After a few 
days of treatment with both kinetin and IAA the mitotic 
rate attained a more or less constant level, which in- 
creased with the kinetin concentration only up to 0.2 mg/1 
and was not greatly affected by raising the IAA concentra- 
tion from 0.2 to 2.0 mg/1. 

In all treatments with IAA the first mitoses appeared 
about six hours after many nuclei had completed DNA 
doubling. It thus seems that without DNA doubling pith 
nuclei could not enter into mitosis directly. This may 
indicate that during a long interphase the nuclei with DNA 
contents of 4C or more had lost their mitotic capability 
and that this was restored only by the DNA doubling. 

A few cell divisions (about 2%) took place in the pres- 
ence of IAA alone, but mainly during the first two days of 
treatment; most of the later mitoses produced binucleate 
cells. Kinetin, in combination with IAA, caused virtually 
all mitoses to be followed by cytokinesis. In the presence 
of both substances mitoses continued throughout the period 
under observation (about one month) leading to patches of 
small meristematic cells between the undivided ones. 

The observed chromosome numbers, ranging from 48 
to 48 x 8, corresponded to the observed DNA classes. 2C 
and 4C nuclei were much more readily stimulated to 
undergo DNA duplication than 8C nuclei. How decisively 
differences in ploidy, i.e. in genetic constitution, can con- 
trol the effects of kinetin and IAA is shown by the fact that 
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the continued growth by division of pith tissue was almost 
wholly by cells with the normal complement of 48 chromo- 
somes. These cells presumably were the descendants of 
the original 2C class. 

A detailed analysis of the present results suggests that 
both auxin and kinin may be required for DNA doubling as 
well as for mitosis. The effect of either substance alone 
on these processes would be made possible by the pres- 
ence of endogenous traces of the other. Kinin also ap- 
peared as a necessary factor for cytokinesis. The occur- 
rence of some cell divisions in tissue supplied with LAA 
alone can readily be accounted for by the presence of 
small amount of natural kinin. 

77 pages. $2.00. Mic 57-1512 


BLACK ROOT OF SUGAR BEETS AS INFLUENCED 
BY VARIOUS CROPPING SEQUENCES AND 
THEIR ASSOCIATED MYCOFLORAS 


(Publication No. 20,672) 


Robert Eugene Deems, Ph.D. 
The Ohio State University, 1956 


Black root is the most serious disease of sugar beets 
in Ohio. It was almost exclusively incited by Aphanomyces 
cochlioides Drechs. at Hoytville during 1954 and 1955; of 
2,548 disease seedlings cultured, A. cochlioides grew from 
2. 487. Improved control methods a are necessary since 
those currently used are inadequate under certain environ- 
mental regimes. Increased or decreased black root is 
influenced by the kind of crop preceding sugar beets in 
rotations. An understanding of the effects of different 
crops on black root incidence should result in better con- 
trol recommendations. One purpose of the study was to 
establish whether different characteristic mycofloras de- 
veloped during one season’s cropping of alfalfa, corn, oats, 
blue grass-rye grass mixture, or sugar beets, following 
two seasons of sugar beets. Another purpose was to cor- 
relate such differences, if they occurred, with the effects 
of these crops on black root. 

Sugar beets were planted at Hoytville during 1953 and 
1954; black root increased to 100 per cent, as measured 
by a greenhouse bioassay. Soil fungi were estimated quan- 
titatively and qualitatively by the Ohio Agricultural Experi- 
ment Station modification of the soil-dilution plate tech- 
nique. At the last sampling in 1954 there were no major 
differences in types or numbers of fungi isolated from 
different portions of the plot. In the spring of 1955 the 
plot was subdivided and planted to three replications each 
of alfalfa, corn, oats, and sugar beets; the replications 
were separated by 10 ft. rows of blue grass-rye grass 
mixture. Each replication was analyzed monthly for soil 
fungi and black root incidence from May 6 through Novem- 
ber 8. Black root decreased to 10 per cent in corn soils 
during the first three months and remained at that level 
or lower during the remainder of the sampling period. 
Grass and oats were intermediate in black root control. 
Black root incidence did not vary significantly from 100 
per cent in alfalfa and sugar beet soils. 

Strikingly different mycofloras developed during one 
season croppings. Fungi were different in frequency of 
isolation, but in general the same kinds were isolated 











from all soils. Control of black root could be correlated 
with the occurrence of groups of or specific saprophytic 
fungi. Total Penicillia, P. funiculosum series Thom, P. 
janthinellum series Thom, and P, rugulosum Thom in- 











creased with decreasing black root. Increasing black root 
was associated with increase of Acrostalagmus spp. and 
Gliocladium roseum (Link) Thom. Other less striking 








relationships occurred. Monthly occurrences of thirty 
fungi or groups of fungi, isolated from the differently 
cropped soils, were analysed by linear regression. This 
report also includes discussion of the isolation procedures, 
a key to the fungi isolated, camera lucida drawings of se- 
lected fungi, and the implications, from the research, 
with respect to the possible importance of the mycofloras 
associated with the different crops. 

This research is a portion of a continuing program 
concerned with the soil microorganisms associated with 
different crops in practical rotations and their effects on 
field and forage crop pathogens. A new and practical ap- 
proach to the control of soil borne plant pathogens should 
result. 234 pages. $3.05. Mic 57-1513 


TAXONOMIC STUDIES IN THE MYXOMYCETES 
(Publication No. 20,921) 
Marie Leonore Farr, Ph.D. 


State University of lowa, 1957 


Chairman: Professor C. J. Alexopoulos 

This thesis is composed of two taxonomic investigations 
in the Myxomycetes, the first concerning the species of 
Trichia with coarsely reticulate spores, and the second 








dealing with two closely related species of Arcyria. 

The collections studied had been mostly determined by 
leading students of the Myxomycetes in America and Eu- 
rope. 

A detailed history of the *“Trichia favoginea complex” 
has been compiled. 

Modern monographs recognize four or five species, 
which are differentiated from one another by capillitial 
diameter and the height, width, continuity, and number of 
pits of the episporic bands. 

For Part One, the following significant data are re- 
vealed in this investigation: 

1) The distinctive features characterizing T. verrucosa 
appear to be sufficiently constant to justify its recognition 
as a distinct species; 

2) No structural feature was found to be manifested by 
all or most collections of T. affinis which, at the same 
time, separated these collections from those determined 
as T. favoginea and T. persimilis. Specimens labelled 
T. affinis were either a) indistinguishable from typical 
developments of T. favogineaor T. persimilis, b) interme- 
diate between those two species in appearance of capillitium 
and spores, or Cc) possessing spores more or less charac- 
teristic of one species, and capillitium as in the other; 

3) About one-third of the total material investigated 
could be considered more or less typical T. favoginea, 
approximately one-third could be placed without difficulty 
in.T. persimilis, and the remainder consisted of fruitings 
that fitted into categories 2, b and c, above. 



































The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





BOTANY 957 





Possible explanations for the extensive variation in 
elater and epispore structure and the various combinations 
of capillitial and spore patterns are that the genes control- 
ling such characters may be passed on independently and/or 
that they are independently influenced by environmental 
conditions. 

Until successful laboratory techniques are developed 
for studying genetic and physiological interaction in the 
Myxomycetes, natural developments alone must serve as 
a guide to taxonomic relationships. This corresponds to 
the procedure usually followed in the case of the higher 
fungi and lacking a better one, must be accepted, but its 
limitations recognized. 

The following conclusions seem warranted: 

1) That Trichia favoginea (Batsch) Pers., T. affinis 
De Bary, and T. persimilis Karst. are one species; 

2) That T. verrucosa Berk. is a distinct and valid 
species, at least as indicated by the material studied. 

On the basis of the above conclusions: 

1) It is proposed to unite T. affinis and T. persimilis 
with T. favoginea; _ 

2) Trichia favoginea is redescribed so as to incorpo- 
rate, in the new description, the characteristics of T. 
affinis and T. persimilis; 

3) Martin’s (1949) key to species of Trichia is modi- 
fied in accordance with “1)”. 

The problem of Part Two was to study and determine a 
number of collections of Arcyria which had been tentatively 
set aside as new species. Their closest affinities obviously 
were with A. cinerea (Bull.) Pers. and A. pomiformis 
(Leers) Rost. 

Modern monographs separate the above-mentioned two 
species on the basis of sporangial shape and color and 
capillitial density and markings. 

The data gleaned from observation of both determined 
and undetermined collections indicate that the appearance 
of the calyculus is probably the most constant and conspic- 
uous difference between the two species. Capillitial mark- 
ings, external appearance of sporangia, and presence or 
absence of hypothallus, while immediately diagnostic in 
well-formed specimens, are often aberrant in fructifica- 
tions matured under sub-optimal conditions and should be 
given secondary consideration in atypical material. 

As a result of this study, a new key to these two species 
are revised. 123 pages. $2.00. Mic 57-1514 












































INVESTIGATIONS OF A PHYTOPHTHORA ROOT 
ROT OF SOYBEANS 


(Publication No. 20,686) 


Leonard Jay Herr, Ph.D. 
The Ohio State University, 1956 


A new root rot disease of soybeans was first reported 
from one county of Northwestern Ohio in 1951. In 1955 the 
disease was present in most of the counties of this area 
and losses due to this disease were quite severe. 

The pathogen was identified as Phytophthora cactorum 
(Leb. & Cohn) Schroet. It differed in certain minor re- 
spects from the P. cactorum isolates described by Tucker 
in his monograph of Phytophthora species. 

The nitrogen and vitamin requirements of this organism 














were investigated. Thiamin was required for growth of 
the fungus. Nitrogen requirements differed with different 
carbon sources. With sucrose as the carbon source, the 
best sources of chemically defined nitrogen were potas- 
sium nitrate and L-asparagine; there was no significant 
difference in the growth of the fungus when either of these 
2 compounds were used as the nitrogen source. With cel- 
lulose as the carbon source, growth occurred only when 
L-asparagine was the cource of nitrogen. Inorganic nitro- 
gen compounds and both D and L-aspartic acid did not 
support any growth of the fungus when they were used as 
the nitrogen sources. 

No evidence was found to support the theory that re- 
sistance or susceptibility was related to diffusates from 
the roots of soybean plants. 

The relation of age of plants to susceptibility was in- 
vestigated. Pots of soil, which contained groups of plants 
differing in age by weekly intervals, were all infested at 
the same time. A higher percentage of young plants was 
killed shortly after infestation than older plants. As the 
time after infestation increased, the differences in per- 
centage of plants killed among age groups tended to be- 
come smaller. The rate at which plants were killed de- 
creased with progressively older age groups of plants. 
Harosoy soybeans were generally at least twice as suscep- 
tible (as measured by percent of plants killed) as Lincoln 
soybeans at all ages and weeks after soil infestation. 

A photometric technique of determining inoculum con- 
centration was developed for use in studies of inoculum 
potential. Disease incidence decreased with increased 
dilution of inoculum; however, the method of adding inoc- 
ulum to the soil (mixed with soil as compared to placed 
directly on the seeds) affected disease incidence more 
than the concentration of inoculum added to a given volume 
of soil. Disease incidence was much greater when the in- 
oculum was placed on or near the crown area of soybean 
plants than when it was placed on or near the primary and 
lateral roots below the crown area or was mixed with the 
soil. 

It was proven that the pathogen can rot and kill soy- 
beans in the absence of secondary organisms. 

There was no evidence that the pathogen kills soybeans 
by means of a toxin. Killing is thought to be due to rotting 
of the crown area of plants, resulting in death of the plants 
by desiccation. 

Applications of various nitrogen compounds as fertiliz- 
ers to soil did not significantly reduce disease incidence. 

85 pages. $2.00. Mic 57-1515 


A TAXONOMIC STUDY OF THE 
GENUS RUBUS IN PENNSYLVANIA 


(Publication No. 20,964) 


Percy Lane Lilly, Ph.D. 
The Pennsylvania State University, 1957 





The main purpose of this work has been to conduct a 
taxonomic study of a widespread and complex group of 
plants, the Blackberries, Raspberries and Dewberries 
which constitute the genus Rubus. A monographic treat- 
ment of these plants, as it pertains to those forms 





which are either native or have become naturalized in 
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Pennsylvania, is presented. This includes keys to the 
subgenera, sections and species. Descriptions of these 
categories as well as of the genus are given. The general 
distributional ranges of the species in North America and 
their specific range in Pennsylvania are included. Most 
of the pertinent data in the field of genetics as it concerns 
speciation in the genus has been summarized and is pre- 
sented. 

The methods of approach have been based on the stand- 
ard taxonomic procedures. Personal study and collections 
in the field have been carried out. Many specimens in 
various herbaria have been examined. Whenever possible 
the specimens have been compared with the nomenclatorial 
types. Over 1200 individual specimens of Pennsylvania 
Rubus have been examined and compared. These speci- 
mens are preserved in the Herbaria of Cornell University, 
University of Pennsylvania, Carnegie Museum, West Vir- 
ginia University and The Pennsylvania State University. 

The problem of speciation in Rubus is complicated by 
many factors. Apomicts and agamic complexes are very 
common. Hybrids are evidently being maintained. Be- 
cause of the economic value of the fruit, many forms have 
been introduced and become mixed with the native plants. 

The concepts and methods used for the separation of 
species of most plants are not often applicable as tools 
for the separation of species in Rubus. Key characters 
are greatly relied upon in this study. Whenever local 
populations, even with their own pecularities, could be 
seen to have definite relationships with more widespread 
forms, particularly with the apomicts, they are combined 
with the latter as workable species. Two new forms which 
are somewhat widespread and which have distinct individ- 
ualities and definite key characters are described and 
recognized as new species. A total of thirty-four species 
and two varieties are recognized by the present writer as 
occurring in Pennsylvania. 

102 pages. $2.00. Mic 57-1516 











A PHYSIOLOGICAL INVESTIGATION OF 
SPOROPHORE INITIATION IN THE 
CULTIVATED MUSHROOM, AGARICUS 
CAMPESTRIS L. ex FR. 


(Publication No. 20,973) 


Lee Charles Schisler, Ph.D. 
The Pennsylvania State University, 1957 








Since the very beginnings of commercial mushroom 
production, the mycelium-impregnated compost has been 
covered with a layer of soil to induce the formation of 
sporophores. The exact function of this casing layer in 
initiating fruiting has never been proven experimentally. 





Several postulations, however, have been advanced. Some 
of these are: the Klebsian theory, moisture relationships, 
pressure theory, and hormone concepts. 

The first approach to this problem concerned itself 
with the evaluation of existing hypotheses. The Klebsian 
theory of the initiation of fruiting does not seem applicable 
since experimentation revealed that normal fruiting re- 
sulted when mycelium-impregnated compost was cased 
sith a portion of the same, but unspawned, compost. 
Moisture relationships and the pressure theory do not 
appear adequate as explanations of the mechanism of the 
initiation of fruiting. The author’s experiments, revealing 
that normal fruiting can result when moistened silica sand 
is used as casing, suggest that the casing layer does not 
function as an alkaline-oxygenated medium for the destruc- 
tion of a volatile hormone-like substance released from 
the mycelium. 

Secondly, in any attempt to determine the exact function 
of the casing layer in initiating fruiting, it would be of con- 
siderable importance to discover what takes place inside 
the mycelium at the time of casing. A measurement of 
the respiratory activity was selected as an index of this. 

An experimental procedure is described wherein the 
mushroom mycelium fruited normally and respiration was 
quantitatively determined. 

The importance of a generous rate of air movement 
directly over the surface of the casing soil in order for 
normal initiation of sporophores was demonstrated during 
the development of these experimental procedures. 

Results from respiration studies suggest: 


1. A fluctuating pattern of respiration as a part of the 
normal metabolism of Agaricus campestris L. ex Fr. 





2. An increase in respiration in cased flasks for a 
period of 6to 13 days beginning shortly after casing. 


. A momentary increase in respiration at the time of 
“clump” formation. 


. An increase in respiration as the pinheads expand 
rapidly and enlarge to mature mushrooms. 


The existing postulations concerning the function of the 
casing layer in initiating fruiting in A. campestris L. ex 
Fr. do not seem adequate in the light of this investigation. 
The following theory is therefore suggested. 

A hormone-like substance of high molecular weight and 
very low volatility is produced by the mycelium. The func- 
tion then of any casing layer is to sufficiently inhibit the 
volatilization and, or, diffusion of this material, so that a 
certain concentration is obtained to provide the stimulus 
for fruiting in the mycelial network of the compost. The 
same substance may also inhibit fruiting if present in too 
great a concentration by adversely affecting the strands or 
rhizomorphs in the casing layer. 

65 pages. $2.00. Mic 57-1517 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. No postage is charged if check or money order accompanies order. 





CHEMISTRY 


CHEMISTRY, GENERAL 


HEXENE-1 OXIDATION PRODUCTS 
(Publication No. 20,949) 


Robert William Belfit, Jr., Ph.D. 
The Pennsylvania State University, 1957 


This thesis primarily has concerned the separation and 
characterization of the product resulting from the vapor 
phase, non-catalytic, oxidation of hexene-1. 

The characterization of the products involved the syn- 
thesis of a number of rather rare compounds as an aid in 
identification; the infrared spectra of these compounds 
have been recorded and are included. 

Further as an aid in the separation of similar complex 
mixtures, as well as of chlorides and acidic materials; a 
fractionation column packed with tantalum helices has been 
constructed. 

In the oxidation reaction about five gallons of hexene-1 
was reacted with about seven pounds of oxygen (the oxygen/ 
hexene-1 mole ratio was 0.67) at an average temperature 
of 350°C. and at atmospheric pressure. The reaction was 
conducted in a continuous flow system at an average con- 
tact time of about six seconds. 

As a result of the oxidation, 36 per cent of the hexene-1 
was converted to a variety of products found in three re- 
sulting phases: an organic layer, a water layer, anda 
non-condensable gas. It was found that about 72 pounds of 
oxygen was required to convert 100 pounds of hexene. 

On a basis of 100 pounds of hexene reacting it was also 
found that about 20 pounds of hexene was converted to gas- 
eous products, 38 pounds was converted to water layer 
products and 43 pounds was converted to organic layer 
products. 

Of the oxygen reacting (72 pounds) about 12 per cent 
was converted to oxygenated compounds appearing in the 
organic layer, 63 per cent of the oxygen was converted to 
water and oxygenated compounds in the aqueous layer, and 
25 per cent of the oxygen was converted to carbon dioxides 
in the non-condensable gas. 

The most significant products isolated from the oxida- 
tion of hexene-1 were aldehydes, epoxides, and high boiling 
products (possibly polymers). 

Acetaldehyde, n-propionaldehyde, acrolein, n-butyral- 
dehyde, and n-valeraldehyde were identified and found to 
amount to 21.2 pounds per 100 pounds of hexene-1 reacting. 

The epoxidés, 2,5-dimethyltetrahydrofuran, 2-ethyl-5- 
methyltetrahydrofuran, and 1,2-epoxyhexane, isolated and 
identified in the hexene-1 oxidation products, amounted to 
13.4 pounds per 100 pounds of hexene-1 reacting. 

The epoxides were possibly formed according to the 
following simplified mechanism. | 

It is apparent from this mechanism that the active 
radicals (a, b, c, and d) initially formed from the peroxy 
radicals may interact by a variety of combinations to form 
high boiling materials as well as the materials of low mo- 
lecular weight which have been specifically identified. 





C-C-C-C-C=C + .0-0.—+ C-C-C-C-C-C 


? 
: 





Considerable amounts of high boiling materials were iso- 
lated in both the organic and water layers. 

The higher boiling materials recovered in the organic 
layer amounted to 21.9 pounds per 100 pounds of hexene-1 
reacting. Of this material 36 per cent (8.0 pounds boiled 
from 154 to 226 C. The remaining portion (64 per cent) 
which boiled above 226'C. probably originated: (1) during 
the oxidation reaction (10.5 pounds) and (2) during the pro- 
longed heating in the distillation stills (3.4 pounds). 

A large quantity of high boiling products was also iso- 
lated from the water layer and amounted to 29.9 pounds 
per 100 pounds of hexene-1 reacting. This material was 
largely polymeric in nature and probably was formed from 
the interactions of acrolein, formaldehyde, and other oxy- 
genated material. 

In order to complete the identification of certain epox- 
ides several were synthesized by one of three methods: 
(1) dehydration of hexamethylene glycol, (2) dehydrohalo- 
genation of chlorohydrins, and (3) epoxidation of olefins. 

204 pages. $2.65. Mic 57-1518 


THE PREPARATION AND CLEAVAGE 
OF TERTIARY ALCOHOLATES 


(Publication No. 20,965) 


Jerry March, Ph.D. 
The Pennsylvania State University, 1957 


Several reactions which involve the addition of carba- 
nions to the carbon atom of the carbonyl bond are known 
to be reversible. Among these are the aldol condensation 
(and similar base-catalyzed condensations), the formation 
of cyanohydrins and the addition of organometallic re- 
agents to carbon dioxide. It is the purpose of this thesis 
to show that another reaction in this class, the addition of 
organometallic reagents to ketones, is also reversible. 

When an organometallic reagent adds to a ketone, the 
immediate product is the salt of a tertiary alcohol: 


+  R'-CO-R" —e F --* 
ONa 
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In this work, the sodium salts of several tertiary alcohols 
were prepared and heated both alone and in the presence 
of the free alcohols. With the salts of certain alcohols 
(e.g. triisopropylcarbinol), the above reaction was re- 
versed at temperatures above the boiling points of the free 
alcohols. In these cases the products were the hydrocar - 
bon RH and the enolate of the ketone R'-CO-R". With 
other alcoholates (e.g. diisopropyl-t-butylcarbinol) the re- 
action proceeded at a temperature low enough for the free 
alcohol to remain in the flask. In these cases the products 
were the hydrocarbon RH, the ketone R'-CO-R" and the 
salt of the free alcohol. One alcoholate, the salt of triethyl- 
carbinol, would not undergo this cleavage reaction, even at 
335°. 

The alcoholates cleaved were the salts of triisopropyl- 
carbinol, diisopropyl-t-butylcarbinol, diisopropylneopen- 
tylcarbinol, diisopropylisobutylcarbinol, diisopropyl-n- 
propylcarbinol, diisobutylneopentylcarbinol, di-t-butyl- 
methylcarbinol, diisopropylphenylcarbinol, and triphenyl- 
carbinol. The temperatures ranged from 193° to 392°. 

It was found that the cleavage reaction is promoted by 
increasing the size of the groups, and consequently the 
steric hindrance. Diisopropylneopentylcarbinol, for in- 
stance, cleaved at a much lower temperature than diiso- 
propyl-n-propylcarbinol. 

The cleavage reaction was also promoted by increasing 
stability of the anion cleaved. Diisopropylphenylcarbinol 
cleaved much more easily than diisopropylisobutylcarbinol 
although the steric hindrance is less. Primary groups 
were cleaved more readily than secondary. When diiso- 
propylneopentylcarbinol, diisopropylisobutylcarbinol and 
diisopropyl-n-propylcarbinol were heated, more than 95% 
of the molecules in each case had the primary group cleave 
rather than the secondary. 

Triethylcarbinol, triphenylcarbinol, diisopropylphenyl- 
carbinol, diisopropyl-t-butylcarbinol, diisopropylneopentyl- 
carbinol, diisopropylisobutylcarbinol and triisopropylcar - 
binol were prepared, the first three by the Grignard 
method and the others by adding alkyllithium reagents to 
diisopropyl ketone at about -70°. The latter method was 
used by Bartlett and Lefferts (J. Am. Chem. Soc., 77, 

2804 (1955)) to prepare tri-t-butylcarbinol in 81% yield. 

When an attempt is made to prepare highly-branched 
alcohols by the Grignard method, little or no yields are 
obtained because of two competing side reactions, reduc- 
tion and enolization. Since no enolization is possible in 
the preparation of tri-t-butylcarbinol, Bartlett and Lefferts 
have shown that their organolithium method prevents re- 
duction. It has now been shown in this work, by the prep- 
aration of diisopropylneopentylcarbinol in 71% yield, that 
the use of organolithium compounds at about -70° also 
prevents enolization, since no reduction is possible in this 
case. 90 pages. $2.00. Mic 57-1519 


A STUDY OF THE STEREOISOMERISM 
OF 2,4-DINITROPHENY LHYDRAZONES 


(Publication No. 20,982) 
Merle Eugene Umstead, Ph.D. 
The Pennsylvania State University, 1957 


Although stereochemistry predicts that 2,4-dinitro- 
phenylhydrazones of aldehydes and unsymmetrical ketones 





should exist as geometrical isomers, only a few such iso- 
mers have been reported. The majority of the confirmed 
cases of stereoisomerism are found among carbonyl com- 
pounds containing electronegative alpha substituents cap- 
able of stabilizing the normally unstable isomers. This 
investigation was carried out to study the geometrical isom- 
erism of 2,4-dinitrophenylhydrazones of simple carbonyl 
compounds. 

The rates of enolization of the 2,4-dinitrophenylhydra- 
zones of acetone, di-n-propyl ketone, diisopropyl ketone 
and cyclohexanecarboxylic acid-4-one were measured and 
compared with those of the parent ketones. The rates of 
enolization were obtained by the acid-catalyzed bromina- 
tion of these compounds in ninety percent acetic acid. The 
first-order kinetics of the bromination reactions and the 
formation of the 2,4-dinitrophenylhydrazone of alpha- 
bromoacetone by the bromination of the acetone derivative 
supported an enolization as the rate-determining step. In 
each case, the rate constant of the dinitrophenylhydrazone 
was found to be approximately a thousand times greater 
than that of the corresponding ketone. 

The 2,4-dinitrophenylhydrazones of cyclohexanecar- 
boxylic acid-4-one and its ethyl ester have been prepared. 
The attempted resolution of this keto acid derivative into 
enantiomorphs failed to yield an optically active product. 

The general nonexistence of stereoisomeric 2,4-dini- 
trophenylhydrazones has been explained by assuming the 
existence of a rapid tautomerism. Optically active car- 
bonyl compounds and nitriles containing hydrogen atoms 
on their alpha centers of asymmetry are very easily race- 
mized. Enantiomorphs of similar compounds with no alpha 
hydrogens are quite stable. In view of the rapid rate of 
enolization of dinitrophenylhydrazones, geometrical iso- 
mers containing alpha hydrogens must be very readily in- 
terconvertible. A rapid interconversion should result in 
the crystallization of the less soluble form instead of an 
isomeric mixture. 

Stereoisomeric forms of the 2,4-dinitrophenylhydra- 
zones of 4-methoxybenzophenone and 4-bromobenzophenone, 
compounds containing no alpha hydrogen atoms, were pre- 
pared by the action of 2,4-dinitrochlorobenzene on the iso- 
meric modifications of the unsubstituted hydrazones. In 
order to obtain pure stereoisomers, it was necessary to 
carry Out the reaction in the presence of a weak base. 

The condensation of the ketones with 2,4-dinitrophenylhy - 
drazine in the presence of an acid catalyst yielded mix- 
tures of isomers that could not ke separated. 

The isomeric 4-methoxybenzophenone derivatives dif- 
fered in their ultraviolet and infrared absorption spectra 
and depressed each others melting point. Both isomers 
yielded the same unidentified compound when boiled in al- 
cohol containing hydrochloric acid. 

By assuming that the configuration of the carbon to ni- 
trogen double bond was not changed by the addition of the 
dinitrophenyl group to the hydrazones, the configurations 
of the isomeric 2,4-dinitrophenylhydrazones have been es- 
tablished. 

The reported low-melting isomer of benzaldebyde 2,4- 
dinitrophenylhydrazone was reinvestigated and found to be 
the stable modification contaminated with sulfuric acid. 
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CHEMISTRY, BIOLOGICAL 


BACTERIAL OXIDATION OF PYRIMIDINES 
(Publication No. 20,917) 


Homer G. Biggs, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor J. P. Hummel 


This investigation was concerned with the breakdown of 
uracil, thymine and barbituric acid by Corynebacterium 
spp. The cells, isolated by enrichment technique, were 
aerobic and when first isolated they had no ureolytic ac- 
tivity. However, after being carried on cultures for some 
three years, they developed a urease activity. 

The intact resting cells incompletely oxidized uracil, 
thymine and barbituric acid, The oxidation of uracil re- 
sulted in the release of two moles of ammonia per mole of 
substrate, but thymine oxidation yielded only one mole of 
ammonia, 

The use of C’* -uracil indicated intracellular concen- 
tration of uracil or its metabolites occurred. When uracil- 
2-C** was the substrate for the whole cells, 62 per cent of 
the isotope appeared as C**O, and uracil-5-C** yielded 
only 26 per cent of the carbon from position 5 as C**0,. 

Barbituric acid was found to be an oxidation product of 
uracil, both by the use of whole cells and by cell-free ex- 
tracts. 

Fractionation of the reaction mixtures after incubation 
of the whole cells with uracil-5-C** allowed the separation 
of two unidentified water soluble radioactive compounds 
and non-radioactive urea. Countercurrent extraction sep- 
arated three ether soluble radioactive materials which 
were also unidentified. 

The pathway of uracil breakdown was not established. 
Although urea was identified as a product its role as an 
obligatory intermediate is in doubt. 

78 pages. $2.00. Mic 57-1521 





STUDIES ON THE RELATIONSHIP OF 
THYROID HORMONES TO AMPHIBIAN 
METAMORPHOSIS AND STUDIES ON 
OXIDATIVE PHOSPHORYLATION IN 
RAT LIVER MITOCHONDRIA 


(Publication No. 20,619) 


Patricia Louise Broberg, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Henry A. Lardy 


Although it has long been known that thyroid gland ma- 
terial obtained either from mammals or from amphibians 
is capable of stimulating metamorphosis in certain am- 
phibians including frogs and toads, knowledge of the chem- 
ical nature of the reactions involved and even of the am- 
phibian thyroid hormones themselves is slight. 

The radioactive isotope, iodine*** , provides a much 
more sensitive method for detecting the iodine-containing 
thyroid hormones than did previous chemical methods, and 
this isotope was used to study the nature of the hormones 





in tadpoles, adult frogs, and the non-metamorphosing am- 
phibian species, Necturus. By means of paper chromato- 
graphic separation of the radioactive compounds present 
in the thyroid area of these animals after administration 
of iodide***, it was found that both the tadpole and the 
adult frog formed organic iodine compounds from the io- 
dide given. Thyroxine was present in the thyroid hydroly- 
sate from the tadpole and thyroxine and triiodothyronine 
were present in the thyroid hydrolysate from the adult 
frog. Evidence for the formation of a similar hormone in 
Necturus is not conclusive, but accumulation of inorganic 
iodide in the thyroid area of this animal does occur. 

Similarly, the nature of the radioactive compounds in 
the blood of Necturus was studied after administration of 
iodide’***; and the radioactive compounds present in the 
thyroid area and blood plasma of Necturus, the liver of 
tadpoles, and the liver and kidney of adult frogs were stud- 
ied after administration of L-thyroxine’*’. 

Two synthetic derivatives of thyroxine, recently shown 
to be present in animal tissues, triiodothyroacetic acid and 
tetraiodothyroacetic acid, were tested for their activity in 
stimulating metamorphosis in Rana clamitans tadpoles. 
Both compounds were found to be more active than L- 
thyroxine on a molar basis. 

The relationship between epinephrine and thyroxine 
demonstrated for higher animals and man has not been 
shown conclusively for amphibian species. Experiments 
in which an inhibitor of epinephrine in higher animals, 
‘Dibenzyline,’ was administered to tadpoles, showed no 
inhibition of thyroxine-induced metamorphosis, even when 
levels of the inhibitor were much higher than those of thy- 
roxine. 

Oxidation of succinate and glutamate by mitochondria 
from livers of thyroxine-treated tadpoles was found to be 
more rapid than that of mitochondria from livers of un- 
treated tadpoles. Phosphorylation could be shown to ac- 
company this oxidation but was lower than that observed in 
Similar systems from rat liver. 

Studies on oxidative phosphorylation in rat liver mito- 
chondria were centered on the portion of the electron 
transport scheme between the pyridine nucleotides and 
molecular oxygen. Mitochondria isolated from liver by 
centrifugation procedures were used as the enzyme source, 
and conventional manometric techniques were employed 
for measurement of oxygen uptake. Three different sys- 
tems involving oxidation of diphosphopyridine nucleotide by 
molecular oxygen were compared with respect to addition 
of components of the electron transport scheme and with 
respect to inhibition by antimycin A and reversal of this 
inhibition by compounds having vitamin K activity. 
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HIGH MOLECULAR WEIGHT WATER-SOLUBLE 
MUCK: ISOLATION AND DETERMINATION OF 
CONSTITUENT SUGARS OF A BORATE 
COMPLEX-FORMING POLYSACCHARIDE 
EMPLOYING ELECTROPHORETIC TECHNIQUES 


(Publication No. 20,832) 


Charles Edward Clapp, Jr., Ph.D. 
Cornell University, 1957 


A review was presented of the recent literature con- 
cerning the chemistry of soil organic matter with particu- 
lar emphasis on the carbohydrate fraction. Several im- 
portant papers on electrophoresis of sugars, formation of 
sugar-borate complexes, and electrophoretic techniques 
were discussed. 

A water-soluble muck extract was prepared by the 
soxhlet method. Electro-dialysis, alcohol extraction, and 
ultra-filtration of the extract produced a concentrated, 
high molecular weight material. Fractionation by electro- 
phoresis-convection or continuous paper electrophoresis 
produced a separation of the low-charged polysaccharide 
from the other components. Electrophoretic mobilities in 
phosphate and borate buffers were determined for three 
preparations of the isolated polysaccharide by means of a 
column electrophoresis apparatus. The technique of col- 
umn electrophoresis exhibited remarkable reproducibility 
and resolving power. Sugars differing in mobility by less 
than 10% were separated effectively in borate buffer. The 
polysaccharide was hydrolyzed and the component sugars 
were shown to be rhamnose, mannose, galactose, and glu- 
cose by comparison of the respective electrophoretic mo- 
bilities with the mobilities of the pure sugars. Identifica- 
tion of the component sugars was confirmed by melting 
point determinations on appropriate derivatives of both the 
hydrolyzed polysaccharide and the known sugars. 

The isolated polysaccharide had only a slight stabiliz - 
ing effect on soil aggregate structure as studied by com- 
parison with a standard curve obtained for Krilium 186. 
The presence of a single symetrical boundary in electro- 
phoresis and ultracentrifuge patterns was an indication of 
the degree of homogeneity. Application of mobility calcu- 


lations was made for the column electrophoresis technique. 


Several suggestions were presented for further experi- 
mentation on the characterization of soil polysaccharides. 
163 pages. $2.15. Mic 57-1523 


THE ROLE OF SINGLE CARBON 
COMPOUNDS RELATED TO FORMATE 
IN PURINE BIOSYNTHESIS 


(Publication No. 20,784) 


Joel George Flaks, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: J. M. Buchanan 


A study has been made of several reactions concerned 
with the biosynthesis of purines in avian liver systems. 
Among these are the two transformylation reactions which 
account for the incorporation of formyl groups into posi- 
tions 2 and 8 of the purine ring. 





Initial experiments have confirmed and extended the 
findings of Buchanan and Schulman (J. Biol. Chem. 202, 
241, 1953), that soluble extracts of pigeon liver catalyze a 
preferential incorporation of formate-C** (formate ex- 
change reaction) into the 2 position of inosinic acid (IMP) 
present as an unlabeled bank. By use of a partially puri- 
fied enzyme preparation from pigeon liver, which could 
not catalyze the full sequence of reactions required for the 
de novo synthesis of IMP, it has been shown that the for - 
mate exchange with IMP has an obligatory requirement 
for glycine, and can be inhibited by the presence of L- 
serine. With glycine serving as an acceptor of the formyl 
group from position 2 of IMP, the accumulation of the pos- 
tulated intermediate, 5-amino-4-imidazolecarboxamide 
ribotide (AICAR), was demonstrated. The isolation and 
characterization of this aryl amine ribotide is described, 
The enzyme system has specific requirements for TPNH, 
K" , and catalytic amounts of either N”°’-formyl-THFA or 
one of the anhydroleucovorins (N*, N”-anhydroformy]- 
THFA). No activity is shown with Ne -formyl-THFA, and 
lowered activity is obtained with the presence of folic acid. 
Stoichiometry for equation (1), and its reversibility, has 
been demonstrated, 


(1) IMP + TPNH + H’ + glycine = AICAR + TPN’ + 
L-serine 
The purine transformylation portion of equation (1) has 
been further studied as is illustrated in equation (2). The 
expected formylated intermediate, 


(2) N°,N”-anhydroformyl-THFA + AICAR=—THFA + IMP 
5-formamido-4-imidazolecarboxamide ribotide (FAICAR) 
could not be shown to accumulate due to the presence of an 
enzyme catalyzing the cyclization of FAICAR to IMP. 


(3) FAICAR@—IMP + H20 

The cyclization enzyme, inosinicase, catalyzing (3), was 
purified over 100-fold from chicken liver acetone powders 
without being resolved from the enzyme activity catalyzing 
(2). Present evidence favors two distinct enzyme activi- 
ties since (2) requires the presence of K” whereas (3) 
does not, and a ribotide substrate for (3) can be prepared 
by chemical formylation of AICAR. Both the formylated 
riboside and free base of AICAR are inactive as sub- 
strates for inosinicase. 

The enzyme preparation catalyzing reaction (1) can 
also catalyze a second transformylation reaction provid- 
ing for the incorporation of the formyl group at position 
8 of the purine ring. With IMP as the donor of the formyl 
group, a transformylation to glycinamide ribotide (GAR) 
has been demonstrated, with the resultant formation of a- 
N-formylglycinamide ribotide (FGAR). All attempts at 
reversal 


(4) IMP + GAR »AICAR + FGAR 

of this reaction have failed. The transformylase for the 
GAR to FGAR conversion is distinct from that catalyzing 
reaction (2). The equilibria for both of the transformyla- 
tion reactions studied is markedly in the direction of for- 
mylation of the respective purine intermediates. 

A method is described for the preparation of AICAR 
by a direct enzymatic ribotidation reaction involving the 
free base, 4(5)-amino-5(4)-imidazolecarboxamide (AICA), 
and 5-phosphoribosylpyrophosprate (PRPP). The enzyme 
catalyzing this reaction 








(5) AICA + PRPP= 





*“AICAR + pyrophosphate 
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has been purified approximately 150 fold from beef liver 
acetone powders and its properties studied. The purified 
enzyme also catalyzes the synthesis of adenosine-5'- 
phosphate from adenine and PRPP, but will not form IMP 
or guanosine -5'-phosphate from their respective bases 
and PRPP. 213 pages. $2.80. Mic 57-1524 


A THESIS IN BIOCHEMISTRY IN TWO 
PARTS: I. INTERRELATIONSHIP OF 
TOCOPHEROL OXIDATION PRODUCTS 
II. MECHANISM OF THE 
BIOSYNTHESIS OF LACTOSE 


(Publication No. 20,510) 


John E, Gander, Ph.D. 
University of Minnesota, 1956 


Part I 

Results are reported on the separation by paper chro- 
matography of a-tocopherol, a-tocopheroxide, a -toco- 
pherylquinone, an orthoquinone of a-tocopherol and two 
unknown materials derived from a-tocopherol. This 
method was applied to a study of the oxidation products of 
a-tocopherol formed during linoleate oxidation acceler - 
ated by cytochrome c. A non-reducing material migrating 
at the same rate as and probably identical with a-toco- 
pherylquinone was the only product consistently detected. 

Studies using a cytochrome c-linoleate system indi- 
cated that a definite amount of a-tocopherol was required 
to inhibit oxygen uptake. Ascorbate had a synergistic ef- 
fect with a-tocopherol in decreasing the amount of a- 
tocopherol required to inhibit oxygen uptake. This syner- 
gistic action was not due to the reduction of either a - 
tocopheroxide or a-tocopherylquinone to a-tocopherol. 
a-Tocopherol-bovine serum albumin conjugate, unlike a- 
tocopherol, does not reduce oxygen uptake or show a syn- 
ergistic effect with ascorbate. 

Evidence was obtained that cytochrome c in the oxi- 
dized state was a more efficient accelerator of linoleate 
oxidation than was the reduced form. 

Cytochrome c destroyed a-tocopherol in phosphate 
buffer, pH 7.5. The only products of tocopherol detected 
were a-tocopherylquinone. 

Studies on lipoxidase catalyzed linoleate oxidation at 
pH 9.6 in which a-tocopherol was used as an inhibitor 
suggest that the disappearance of a-tocopherol cannot be 
accounted for by the appearance of a-tocopheroxide and 
a@-tocopherylquinone. Ascorbate does not show the strong 
synergistic action with a-tocopherol in this system that it 
does in the cytochrome c accelerated system. 





Part II 

Results are presented that show enzyme fractions ob- 
tained from bovine mammary tissue catalyze the synthe- 
sis of lactose-1-phosphate from UDPG and glucose-1- 
phosphate according to the reactions: 





galactowaldenase 
UDPG x >UDPGal 





galactosyl transferase 
UDPGal + G-1-P.s *Lactose-1-P+UDP 








Enzymes involved in the conversion of glucose-1-phos- 
phate to UDPG and inorganic pyrophosphate, and others 
which will convert UDPG to UDPGal and thence to lactose- 
1-phosphate in the presence of glucose-1-phosphate have 
been demonstrated to be present in the cell free super - 
natant obtained from bovine mammary tissue, Using ra- 
dioactive glucose, glucose-6-phosphate and doubly labeled 
glucose-1-phosphate in the presence of UDPG and the 
proper fortifiers it was shown that neither glucose or glu- 
cose-6-phosphate would act as the galactosyl acceptor 
while glucose-1-phosphate would function as the acceptor. 

A phosphorylated sugar yielding equimolar quantities 
of lactose and inorganic phosphate upon mild acid hydroly- 
sis and which gave a negative reducing test after alkaline 
hydrolysis was purified and chromatographed by means of 
paper electrophoresis and by ion-exchange chromatography. 
It was possible to separate the glucose-1-phosphate from 
the lactose-1-phosphate by means of ion-exchange chro- 
matography if the reaction medium was first treated with 
phosphoglucomutase to convert the glucose-1-phosphate to 
glucose -6 -phosphate. 

When lactose-1-phosphate was enzymatically synthe- 
sized from doubly labeled glucose-1-phosphate and UDPG 
no radioactivity could be found in the galactose moiety 
while the glucose moiety of the lactose contained approx- 
imately the same specific activity as the substrate 
glucose-1-phosphate, The ratio of the specific activities 
of C’* to P*®* were the same in the glucose and the phos- 
phate of the lactose-1-phosphate as in the starting glucose- 
1-phosphate. 

The primary nucleotide formed was identified as UDP 
by paper chromatography. 

Manganese would not substitute for magnesium in the 
galactowaldenase reaction catalyzed by bovine mammary 
extracts. 

A possible mechanism for the biosynthesis of lactose 
via UDPG, UDPGal and lactose-1-phosphate is discussed. 

134 pages. $2.00, Mie 57-1525 


PART I: AN INVESTIGATION INTO 
THE OXIDATION OF GLYCOSIDES 
WITH PERIODIC ACID 
PART II: PAPER ELECTROPHORESIS 
OF CARBOHYDRATES 


(Publication No. 20,551) 


Eugene Francis Garner, Ph.D. 
University of Minnesota, 1956 


Part I: 

An investigation into the effect of the aglycone group of 
a glycoside upon the sign of rotation of the trihydric alco- 
hol (a substituted hydroxymethyl diethylene glycol having 
only one center of asymmetry) produced when a glycoside 
is oxidized with periodate and reduced, was carried out. 
A series of 8-D-glucosides, methyl, ethyl, lauryl, cyclo- 
hexyl, and phenyl were oxidized and reduced and the re- 
sulting alcohols had rotations [M] , + 1890, + 795, none 


observed, -3280, -4000 respectively, which varied ina 
regular manner, This variation in rotation compared 
favorably with the variation predicted by Boys’ rule 
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which is based on the volume of each component about 
an asymmetric carbon atom. 

The steric effects of the aglycone group upon the peri- 
odate oxidation reaction in the case of the phenyl gluco- 
sides was investigated. A preferential attack between the 
C, and C, positions occurred in the case of the phenyl B- 
D-glucoside, by virtue of the fact that D (+) glyceraldehyde 
was isolated from the reaction and erythritol was not pres- 
ent. This preferential attack did not occur in the case of 
the phenyl a-D-glucoside. The explanation of this primary 
attack at C, and C, is that in the case of the 8 anomer the 
phenyl group is in an equatorial position, as are all the 
other groups in the pyranoside molecule except the hydro- 
gen atoms, and close enough to the hydroxyl group on C, 
to interfere with the oxidation of that carbon atom. In the 
case of the a anomer the phenyl group is polar and does 
not occupy a position close enough to the equatorial hy- 
droxyl group on C, to interfere with the oxidation of that 
carbon atom. 


Part II: 

The use of paper electrophoresis of carbohydrates, 
their derivatives, and related materials was investigated 
when using cellulose filter paper and glass fiber paper as 
the stabilizing media. A simple inexpensive electrophore- 
Sis apparatus was assembled and used to separate and 
characterize free sugars, methylated derivatives of carbo- 
hydrates, amino acids, polyalcohols, hydroxyacids, etc. 

The apparatus was also used in developing a rapid and 
accurate method of analyzing mixtures of glucose and man- 
nose that was applied to mixtures having high ratios of 
glucose to mannose (40:1) as well as mixtures in which the 
Sugars were present in approximately equal proportions. 

98 pages. $2.00. Mic 57-1526 


METHYLATION STUDIES ON THE 
REDUCED PRODUCTS OF PERIODATE 
OXIDIZED CARBOHYDRATES 


(Publication No. 20,553) 


Irwin J. Goldstein, Ph.D. 
University of Minnesota, 1956 


The unexpected occurrence of trace amounts of a-O- 
methyl-glycerol (which appeared to be optically active) in 
the product from a series of reactions performed on the 
model compounds methyl a-D-glucopyranoside and B- 
methyl-lactoside prompted an investigation into the course 
of this anomalous synthesis. The reactions, namely peri- 
odate oxidation, reduction, methylation, and hydrolysis, 
followed by separation and identification of the cleaved 
methylated fragments constitute the basis of a new ap- 
proach to structural studies on carbohydrate polymers. 

In order to establish their structure, the hitherto un- 
known enantiomorphic forms of the monomethyl ether of 
glycerol were synthesized. Synthetic application of the 
Malaprade reaction was exploited using a wide variety of 
sugar derivatives as starting substances for these synthe- 
ses. The D- and L-isomers of a -O-methyl-glycerol were 
characterized as crystalline bis bis -O-p-nitrobenzoyl deriva- 
tives, 

In one synthesis which utilized methyl 6-O-trityl-a -D- 





glucopyranoside as the starting substance, incomplete 
periodate oxidation gave in addition to L-a-O-methyl- 
glycerol, L-3,4-di-O-methyl- erythritol. The constitution 
of this compound was established by the synthesis of its 
enantiomorph. 

In order to account for the a -O-methyl-glycerol men- 
tioned above, it was postulated that the intermediate D'- 
methoxy-D-hydroxymethyl-diglycolic aldehyde, produced 
upon periodate oxidation of methyl a- -D-glucopyranoside, 
underwent incomplete reduction to give a small amount of 
a monaldehyde in addition to the expected trihydric alco- 
hol, D'-methoxy-D-hydroxymethyl-diethylene glycol. Sub- 
sequent methylation of the monaldehyde (which should be 
capable of ring formation between the aldehyde group at 
C, and the hydroxyl groups at C, or C,, thus leaving one 
hydroxyl group free) should give a -O-methyl-glycerol. 

The monaldehyde which had previously been prepared 
in this laboratory by the hydrogenation of D'-methoxy-D- 
hydroxymethyl-diglycolic aldehyde in the presence of a 
palladium -charcoal catalyst was prepared and its curious 
reported physical properties (mutarotation of the distilled 
produce in ethanol, and a rapid change in consistancy from 
a mobile oil to a hard glass) reexamined. These proper- 
ties were found to be characteristic not of the monaldehyde 
as reported, but rather of the distilled dialdehyde obtained 
upon periodate oxidation of methyl.a -D-glucopyranoside. 
The mutarotation of the dialdehyde formed upon periodate 
oxidation of levoglucosan is also discussed. 

Methanolysis of the product formed upon methylation of 
the monaldehyde gave the racemic modification of a-O- 
methyl-glycerol as well as the tetramethyl acetal of gly- 
oxal, both of which were characterized as crystalline de- 
rivatives. Furthermore, trace amounts of methyl 
glycerate were chromatographically identified in the 
methanolyzed product. The methyl glycerate probably 
originated from the simultaneous oxidation and methylation 
of the unreduced dialdehyde (D'- methoxy-D-hydroxymethyl- 
diethylene glycol) present in preparations of the so-called 
monaldehyde. 

Structural studies on the dialdehydes obtained upon 
periodate oxidation of sugar glycosides were initiated us- 
ing the Purdie methylation technique. The products formed 
are optically active derivatives of 1,4-dioxane, some of 
which are crystalline. Methylation studies on the dialde- 
hydes from methyl a-D-glucopyranoside, methyl a -L- 
rhamnopyranoside and methyl 6-O-methyl-galactopyrano- 
side are discussed. Infra red and rotational data along 
with the methylation results indicate that present concepts 
of dialdehyde structure require modification. Cyclic struc- 
tures for the dialdehydes are postulated on the basis of the 
accumulated data. 

Lastly, a wheat straw xylan has been examined using 
the new approach mentioned above. L-a-O-methyl-glycerol, 
2-O-methyl-D-xylose, 2,3 -di-O-methyl- D-xylose, and 
methoxyacetaldehyde were identified and characterized as 
crystalline derivatives. 169 pages. $2.25. Mic 57-1527 
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SYNTHESIS AND METABOLISM OF 
22-KETOCHOLESTEROL-23-C!* AND A PILOT 
SYNTHESIS OF CHOLESTEROL-24-C!4 


(Publication No. 20,583) 


George J. Kautsky, Ph.D. 
Columbia University, 1956 


A PILOT SYNTHESIS OF CHOLESTEROL-24-C'* 


In view of the general applicability of a side chain lab- 
eled cholesterol in studies of its metabolism, a series of 
reactions was studied which would permit the introduction 
of radioactive carbon into position 24 of cholesterol. Such 
a compound would be particularly useful in studying the 
quantitatively important conversion to the bile acids under 
a variety of conditions. It was found that the chloride of 
3-8-acetoxy-5-norcholenic acid, prepared via the Wilds 
modification of the Arndt-Eistert synthesis from 3-f- 
acetoxy-5-bisnorcholenic acid, reacted with diisobutyl 
cadmium to produce 3-8-acetoxy-5-cholestene-23-one in 
45% yield. The latter was reduced to cholesterol by the 
Wolff-Kishner method (51%). Isobutyl bromide was pre- 
pared in a series of steps by carbonation of isopropyl 
magnesium bromide. Based on isobutyric acid, the yield 
was 64%. It is estimated that an overall yield of 0.5-1% 
from radioactive barium carbonate to cholesterol-24-C** 
based upon this sequence of reactions could be obtained. 

Attempts to reduce 3-8-acetoxy -5-cholestene-22-one 
to cholesterol failed. Barton’s modification of the Wolff- 
Kishner reduction gave 52% of a mixture of cholesterol 
(about 15%) and 20-iso-cholesterol (about 85%) from which 
only the iso-cormpound could be isolated. 


METABOLISM OF 22-KETOCHOLESTEROL-23-C1*4 


The labeled compound was prepared from 3-f8-acetoxy- 
5-bisnocholenyl chloride and diisoamyl cadmium-1-C™ in 
45% yield based upon isoamyl bromide-1-C™, but in a ra- 
dioactive yield of 1.5% based upon the barium carbonate. 

The ketone was found to be cleaved to isovaleric acid- 
1-C**, 3-8-hydroxy-5-bisnorcholenic acid was tentatively 
identified as the other product. Cholesterol was found to 
contain very little radioactivity, which was most likely de- 
rived from the metabolism of labeled isovaleric acid. 

The compound responsible for the significant amount of 
radioactivity found in the bile acid fraction could not be 
identified, although chromatographic evidence indicated 
that the major part was probably not due to the common 
bile acids. 95 pages. $2.00. Mic 57-1528 


THE BIOCHEMISTRY OF OROTIC ACID 
(Publication No. 20,557) 


John W, Laakso, Ph.D. 
University of Minnesota, 1956 


Adviser: M. O. Schultze 


It has been established that orotic acid (1,2,3,6-tetra- 
hydro-2,6 -dioxo-4-pyrimidine-carboxylic acid) is present 
in the milk of several mammalian species; in cow’s milk 
it occurs at the level of about 100 ug. per ml. Tracer 
studies by other workers indicate that orotic acid functions 
as a biological precursor of pyrimidines of ribonucleic 
acids of avian and mammalian liver and of certain 





microorganisms. In the present study several derivatives 
of orotic acid and uracil were prepared and their biologi- 
cal effects as growth stimulants or metabolic antagonists 

were investigated by bacteriological assay methods. 

The methyl and ethyl esters of orotic acid were pre- 
pared in quantitative yield by refluxing (40 hr.) the free 
acid with the anhydrous alcohols containing 2% HCl. The 
methyl and ethyl orotates (recrystallized from water) 
melted at 241° and 202°-204° (uncorr.) respectively. The 
ultraviolet absorption spectra of the esters were similar 
to that of the free acid in neutral or acid solution, but in 
alkaline media the alkyl esters, unlike orotic acid, hada 
broad band in ‘the region of 320 mp, Treatment of ethyl 
orotate with ammoniacal ethanol afforded the ammonium 
salt of orotamide, which was converted to the free amide 
by the action of a cation exchange resin. 

A warm aqueous solution of orotic acid reacted with 
AgNO, to yield silver orotate quantitatively; attempts to 
convert the latter to 6-bromouracil were unsuccessful. 

Cyanoacetic acid condensed with urea to form the amine 
analogue of orotic acid, 6-aminouracil (A ,,,, = 262 muy; 
Emax = 2.2 x 10*). This product reacted with nitrous acid 
at 0° to yield the rose-colored 5-nitroso-6-aminouracil; 
there was no evidence of diazotization. 

In the search for an intermediate for the synthesis of 
the sulfonic acid analogue of orotic acid, uric acid was 
reduced to 5-amino-6-thiol uracil (I) by the action of am- 
monium sulfide in a sealed tube at 180°. Treatment of (I) 
in 0.5 N KOH with methyl iodide or benzyl iodide afforded 
5-amino-6-thiomethyl uracil (II), m.p. 251°, or 5-amino- 
6-thiobenzyl uracil (III), m.p. 240° (dec.) respectively. 5- 
Amino-6-thiol uracil did not give a nitroprusside test for 
-SH groups, but it reacted with equimolar amounts of p- 
chloromercuribenzoate. Attempts to remove the 5-amino 
group in (I) by diazotization were not successful; the reac 
tion yielded 5,7-dihydroxy-thiadiazolo (5,4-d) pyrimidine 
(IV) but not the diazonium salt. Product (I), heated four 
hours with 88% formic acid, cyclized to a sulfur analogue 
of xanthine, namely, thiazolo (5,4-d) pyrimidine -5,7-diol 
(V); the structure of the latter was established by a total 
synthesis from a@-aminocyanoacetamide through 5-amino- 
thiazolo-4-carboxamide to the bicyclic product (V). 

Diazotization of the -S methyl derivatives (II) or (II) 
brought about cyclization involving the adjacent OH group, 
yielding the condensed pyrimidine 5-hydroxy-7-methyl- 
mercapto-oxadiazolo (5,4-d) pyrimidine (VI); absorption 
at pH 5.4: A max = 297 mu; E,,,, = 1.8 x 10%. 

The orotic acid derivatives and condensed pyrimidines 
were assayed for microbiological activity with L. bulgari- 
cus-09), L. arabinosus (L. plantarum), and Leuc. citrovorum. 
The stimulation of the growth of L. bulgaricus (which re- 
quires orotic acid) by the methyl and ethyl orotate was ap- 
proximately 50% of that of the free acid. Orotamide did 
not support growth of the organism. Products (I) and (II) 
were 75 to 95% inhibitory to the three organisms at levels 
of 0.5 mg. per 10 ml. of assay medium. 

Of the condensed pyrimidines, (IV), (V), and (VI), only 
the oxadiazolopyrimidine (VI) showed biological activity. 
This derivative was able, at a level of one ¥ (5.5 x 107’ M), 
to prevent cell proliferation completely for 40 hours with 
L, bulgaricus. At a higher concentration (0.1 mg. per 10 
ml.) the compound was toxic to several species of yeast 
and to the protozoan T. pyriformis. 

116 pages. $2.00. Mic 57-1529 
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A POTENTIOMETRIC RATE STUDY 
OF CHYMOTRYPSIN CATALYSIS 


(Publication No. 20,743) 


Joseph Lang, Ph.D. 
The Florida State University, 1957 


A method was developed for the precise determination 
of rates of reactions, using potential change as a measure 
of rate. The method was applied to the chymotrypsin cata- 
lyzed hydrolysis of methyl hippurate, and some interesting 
features of the reaction were brought to light. 

Equations were derived relating the change in potential 
to the amount of acid added to a buffer, when the buffer 
acid is monobasic and the potential is measured with glass 
and calomel electrodes. The relation between the rate in 
terms of potential change with time and the rate in terms 
of concentration change with time was also derived. An 
experimental procedure which gives excellent precision 
was described. 

The enzyme employed was ¥Y-chymotrypsin. The de- 
pendence of the initial rate upon the initial substrate con- 
centration followed exactly the Michaelis-Menten rate 
equation, Vo = k, (E,) (S,)/ (Km + (S,)). This rate law, 
however, was not obeyed over the course of the reaction; 
the rate predicted was higher than that observed. The 
Stability of the enzyme was studied and it was found that 
no appreciable inactivation of the enzyme could be ex- 
pected during the course of a rate run. Inhibition of the 
reaction by product was, therefore, indicated. Competi- 
tive inhibition was ruled out when it was found that the in- 
hibition constant, calculated on the basis of the equation 
for competitive inhibition, increased with increasing sub- 
strate concentration. At constant product concentrations 
the reciprocal plots, 1/v vs. 1/(S), were linear, and the 
intercepts on the 1/v axis were lower than the intercept 
for the plot where product was absent. This unusual result 
means that the maximum rate is greater in the presence of 
product than in its absence, and that there must be a spe- 
cies, containing enzyme, substrate and product, which is 
capable of reaction to yield more product. The rate of 
breakdown of this ternary complex is greater than the rate 
of breakdown of the binary enzyme-substrate complex. 

It was postulated that the system contained the enzyme 
species E, ES, EI and ESI, and that both ES and ESI could 
react to give product. Such a system has been treated 
mathematically by Botts and Morales (Trans. Faraday Soc., 
49, 696 (1953)), who found that a linear reciprocal plot 
would be expected for the condition that all the enzyme 
species are in equilibrium. The derived rate equation has 
as parameters, in addition to k, and Ky, the dissociation 
constants for EI and ESI and the rate constant for the de- 
composition of ESI. Therefore, a reliable evaluation of 
these constants requires very precise rate data over a 
wide range of concentrations of I. Such data are not yet 
available. 

The dependence of the rate of hydrolysis of the ester 
on the enzyme concentration was studied over an eight-fold 
range of enzyme concentration. The dependence was not 
linear; the specific rate decreased with increasing enzyme 
concentration. It was postulated that the behavior was a 
consequence of the known dimerization of chymotrypsin. 
An equation based on this postulate was derived and was 
found to fit the data, With the use of the equation and the 
data it was possible to reconcile quantitatively the 





difference in k, obtained in this work and that of Huang 
and Niemann (J. Am. Chem. Soc., 74, 4634 (1952)). 
72 pages. $2.00. Mic 57-1530 


ERGOTHIONEINE IN ANIMALS 
AND IN MICRO-ORGANISMS 


(Publication No. 19,977) 


Martha Louise Ludwig, Ph.D. 
Cornell University Medical College, 1956 


Despite the general distribution of ergothioneine among 
animals, it has been shown that in higher organisms the 
compound is of dietary origin. Since ergothioneine is syn- 
thesized in several fungi, the fungal compound may be the 
ultimate source of the ergothioneine which finds its way 
into animal tissues. 

Histidine and methionine are found to be precursors of 
ergothioneine in the mold, Neurospora crassa, By the use 
of carbon and nitrogen isotopes it is shown that the entire 
histidine molecule is utilized for the biosynthesis of ergo- 
thioneine. 2-C**-histidine can be converted to ergothio- 
neine without dilution of the radioactivity. Although evenly- 
labeled N” -histidine may be diluted 20% by non-isotopic 
nitrogen in the conversion to ergothioneine, such a dilution 
is insufficient to allow the labilization of one of the nitro- 
gens of histidine during ergothioneine biosynthesis. Since 
the a-nitrogen, both ring nitrogens, and carbon 2 of histi- 
dine are retained in ergothioneine, it is inferred that both 
the side chain and the imidazole moieties of histidine be- 
come a part of ergothioneine, probably without intermedi- 
ate scission and recylization of the imidazole ring. Me- 
thionine is found to contribute its methyl carbon to 
ergothioneine. The use of C’*D, “intramolecularly 
labeled” methionine demonstrates that at least part of the 
methyl groups of ergothioneine arise by transmethylation. 
Part of the remaining ergothioneine methyl carbon may be 
derived from methionine by other processes in which for- 
mate does not seem to be an intermediate. 

While N. crassa is found to be impermeable to added 
ergothioneine, some organisms which do not synthesize 
the compound have developed mechanisms to accumulate 
it. Thus S. aureus is shown to concentrate ergothioneine 
added either to the growth medium or to a buffer in which 
resting cells are suspended, and rat liver is found to in- 
crease gradually its concentration of ergothioneine after 
the addition of ergothioneine to the diet of the animal. The 
presence of ergothioneine in samples of plasma albumin 
preparations suggests that the compound may be trans- 
ported to tissues and kept within these tissues by some 
association with protein, although a covalent bond to pro- 
tein is not found to be responsible for the concentration of 
ergothioneine in the erythrocyte. 

Mechanisms which control the accumulation or effect 
the removal of ergothioneine must exist, since the concen- 
tration of the compound in tissues tends to reach some 
stable value. While the excretion of ergothioneine from 
N. crassa cells appears to be concomitant with cell lysis, 
it is probable that ergothioneine may leave the intact cell 
of mammalian liver. No mammalian tissué in which ergo- 
thioneine is rapidly metabolized has been found, although 
N. crassa may destroy considerable amounts of the 
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compound, Although thiouracil is shown to decrease the 
accumulation of ergothioneine by the erythrocyte, no evi- 
dence for a controlling effect of the thyroid on blood ergo- 
thioneine levels is found. 

Despite the in vitro reactions of ergothioneine with as- 
corbic acid or with oxidized glutathione, in the presence of 
metals, the level of liver ergothioneine in the rat is shown 
to be unrelated either to glutathione reductase or to tyro- 
sine oxidase activity. 114 pages. $2.00. Mic 57-1531 


THE PROTEIN AND AMINO ACID 
REQUIREMENTS OF THE DOMESTIC FOWL 


(Publication No. 20,253) 


Edward Clarence Miller, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor M. L. Sunde 


Experiments were conducted with Single Comb White 
Leghorn pullets to establish the minimum protein require- 
ment and formulate a synthetic diet that would maintain 
egg production. Due to the high cost of the synthetic diets 
only one or two pullets were used per group. Pullets in 
good production were fed a seventeen per cent casein diet 
before being placed on the synthetic diets. Good egg pro- 
duction was obtained on a synthetic diet containing two per 
cent nitrogen supplied by the essential and nonessential 
amino acids. Although good egg production was obtained a 
loss in body weight occurred during the experimental pe- 
riod, Varying the level of dietary fat fed in conjunction 
with the synthetic diets did not improve body weight main- 
tenance, The inclusion of antiacids in the diets did not 
improve the feed consumption of the synthetic diets. 

Experiments were conducted with Single Comb White 
Leghorn pullets to establish the threonine requirement of 
the laying pullet. The experimental diet contained seven 
per cent casein supplemented with crystalline amino acids 
except threonine to the level required by the chick. Kjel- 
dahl analyses of the basal diet showed it to contain 12.5 
per cent protein. The L threonine content of the basal diet 
was 0.27 per cent (determined by microbiological assay). 
Although considerable variation in egg production occurred 
within the experimental groups, it appears that the L 
threonine requirement of the laying pullet is not more than 
0.43 per cent. 

Four experiments were conducted with Single Comb 
White Leghorn pullets to determine the minimum protein 
requirement at different levels of productive energy for 
egg production and body weight maintenance. The protein 
content of the diets ranged from 10 to 20.9 per cent pro- 
tein determined by Kjeldahl analyses. The Calorie-protein 
ratio of the diets ranged from 31 to 86 Calories of produc- 
tive energy per pound for each per cent dietary protein. 
Varying the energy levels of the diet did not affect egg 
production at any protein level fed. Inclusion of fat in the 
laying diet reduced the amount of feed required to produce 
a dozen eggs. The minimum level of protein necessary 
for good egg production and weight maintenance appears 
to be 12 per cent protein. The level of protein in the ma- 
ternal diet did not affect the growth rate of the chicks. 

Experiments were conducted with Single Comb White 





Leghorn X New Hampshire chicks to determine if the iso- 
leucine requirement of the chick is affected by excessive 
levels of other amino acids. Blood meal with blood flour 
were used as dietary protein sources that are low in iso- 
leucine. Growth inhibition occurred upon addition of ex- 
cessive amounts of any of the amino acids tested. The 
severity of the growth inhibition was dependent upon the 
amino acid used to produce the inhibition. The growth in- 
hibition caused by leucine, phenylalanine and threonine 
was overcome by increasing the level of isoleucine in the 
diet. This would indicate that these three amino acids are 
antagonistic to isoleucine. 

The growth inhibition caused by lysine and histidine 
was partly overcome by increasing the level of dietary 
isoleucine. The inclusion of an excessive amount of these 
two amino acids appeared to precipitate a deficiency of a 
second most limiting amino acid in the diet. 

119 pages. $2.00. Mic 57-1532 


BIOCHEMICAL STUDIES ON AN 
EXPERIMENTALLY INDUCED 
HYPOPLASTIC ANEMIA IN CALVES 


(Publication No. 20,527) 


Nobuko Shimotori Mizuno, Ph.D. 
University of Minnesota, 1956 


Major Adviser: M. O. Schultze 


Exploratory studies were made, mainly with blood and 
bone marrow of calves, in attempts to discover biochemi- 
cal changes associated with the development of hypoplastic 
anemia induced by feeding trichloroethylene -extracted 
soybean oil meal (TCESOM). Tissues from normal calves 
were used for comparison. 

TCESOM toxicity produced no changes in the moisture, 
lipid or nitrogen contents of femur marrow or in the 
amounts of acid-soluble sulfhydryl compounds of the mar- 
row tissue from the ribs, the sternum, the scapula or the 
pelvic bone. Marked variations in the acid-soluble sulfhy- 
dryl compounds were obtained depending on the site or the 
manner of collections of the specimens, i.e., by aspiration 
through biopsy or by squeezing at slaughter. In specimens 
of sternal marrow collected serially during induction of 
hypoplastic anemia, there was a trend (statistically not 
significant) toward a decrease of the ratio pentosenucleic 
acid phosphorus/deoxypentosenucleic acid phosphorus, 
PNAP/DNAP, after the 15th day of feeding TCESOM. This 
ratio was essentially the same in specimens obtained post- 
mortem from different sites, but higher in sternal biopsy 
specimens than in those squeezed from the bones at post-~ 
mortem. 

In attempts to obtain more valid analyses of bone mar- 
row, uncontaminated by blood, the erythroid-myeloid layer 
was centrifuged through a gradient of a dextran solution of 
specific gravity of 1.055-1.060. While 95-99% of the 
erythrocytes could thus be removed, the nucleated cell 
preparations were still contaminated with at least an 
equal number of non-nucleated cells. 

While the oxygen consumption of rib marrow homo- 
genates from TCESOM-intoxicated calves was lower when 
calculated per unit volume of tissue, this difference was 
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not significant when calculated per unit weight of 
DNAP. 

With two procedures which gave valid results for the 
determination of choline oxidase in tissues of other species, 
no such enzyme activity could be detected in acetone pow- 
ders prepared from bovine bone marrow or liver. 

Thrombocytes separated from blood in a high state of 
purity contained no alkaline phosphatase, Their activity 
of acid phosphatase, beta-glucuronidase, arylsulfatase and 
esterase(s) (substrates with beta-naphthyl esters with fatty 
acids containing 2, 12 or 18 C atoms) was not significantly 
different in specimens from normal or hypoplastic calves. 

Bone marrow from normal calves could be incubated 
for 24 hours in a nutrient solution containing 40% of nor- 
mal bovine blood serum without appreciable decrease in 
the number of nucleated cells. When normal bone marrow 
cells were similarly incubated with blood serum from 
calves with severe hypoplastic anemia, there was an aver- 
age decrease in the nucleated cell count of 44%; ultrafil- 
trates prepared from such blood sera also caused a de- 
crease in nucleated cell counts. Conversely, incubation of 
hypoplastic marrow with normal blood serum produced in 
several instances an increase in the nucleated cell count. 

During incubation in sterile blood serum, bone marrow 
retained metabolic activity, as shown by the appearance of 
mitotic figures and the incorporation of P** orthophosphate 
into nucleic acids. 133 pages. $2.00. Mic 57-1533 


STUDIES ON THE CHEMICAL COMPOSITION 
OF WHEAT STEM RUST UREDIOSPORES 


(Publication No. 20,561) 


Neville Prentice, Ph.D. 
University of Minnesota, 1956 


A study of the chemical composition of urediospores of 
Puccinia graminis tritici, the fungus causing stem rust of 
wheat, was conducted as a step toward the ultimate goal of 
understanding the physiology of urediospore germination. 

A urediospore sample consisting of mixed races was 
analyzed for total nitrogen (2.7%), water soluble nitrogen 
(0.33-0.42%) and fatty acids and non-saponifiable material 
(14.2%). Using several methods, the sample was hydro- 
lyzed with acid and assayed for D-glucose (1.4-1.7%), D- 
mannose (18.2-21.8%) and D-arabitol (3.3-3.6%). D-Man- 
nitol and glycerol were shown to be present but were not 
assayed. All of these substances were identified by the 
preparation of crystalline derivatives. D-Glucose was 
identified as the penta-O-acetate; D- mannose as the p- 
nitroanilide; D-arabitol as the penta-O- acetate; D-manni- 
tol as the hexa - O-acetate and glycerol as the tri- -O-p nitro- 
benzoate. Inasmuch as the polyhydric alcohols D-arbitol, 
D-mannitol and glycerol were readily extracted ‘from the 
hydrophobic urediospores with cold water, it was evident 
that these compounds were present in the tree state. 

A gluco-mannan was extracted from urediospores by 
alkali treatment and transformed into the corresponding 
acetate and methyl derivatives. Fractional precipitation of 
these compounds demonstrated that the polysaccharide was 
essentially homogeneous and not a mixture of two distinct poly - 
saccharides. Hydrolysis of the methylated polysaccharide and 








chromatographic separation of the cleavage products re- 
vealed the presence of tetra-O-methyl- (1.5 moles), tri- 
O-methyl- (24-28 moles), and 1 di-O-methyl sugars (1 mole). 
On the basis of its rotation and the presence of glucose and 
mannose after de-methylation, the tetra-O-methyl fraction 
appeared to consist of approximately equal quantities of 
2,3,4,6-tetra-O-methyl-D-mannose and 2,3,4,6-tetra-O- 
methyl - D-glucose. The tri-O-methy]l fraction was com- 
posed of approximately equal quantities of 2,3,6-tri- O- 
methyl-D-mannose and 2,4,6-tri-O-methyl- D- mannose. 
The former was identified as the 1,4-di-O-p-nitrobenzoate 
and the latter by synthesis from D- glucose by the follow- 
ing series of reactions. D-glucose —~>1,2,5,6-di-O-isa- 
propylidine - D-glucofuranose —1,2,5,6- di- O-isopropy]- 
idine -3- O-benzyl- D-glucofuranose —>3- O-benzyl- D- 
glucopyranose —> methyl 3 -Q-benzyl-D- glucopyranoside 
— methyl 2,4,6 -tri-O-methyl- 3 -O-benzyl- D-glucopyran- 
oside——>methyl 2,4,6-tri-O-methyl-D-glucopyranoside 
— 92 ,4,6-tri- O-methy]- D- glucopyranose —> 2,4,6-tri-O- 
methyl-D-mannopyranose. The identity of the di- O-methyl 
was not established. However, on the basis of the ‘glycerol: 
mannose ratio in the hydrolysate of the polyalcohol after 
periodate oxidation of the polysaccharide and reduction of 
the polyaldehyde, and the exclusion of 3,4-di-O-methyl-D- 
mannose by chromatographic evidence, the di-O-methyl — 
fraction was thought to be 3,4,-di-O-methyl- D-glucose. 
The ratio of the methyl sugars was confirmed by periodate 
oxidation of the polysaccharide. Based on the rate and 
nature of the change in rotation upon acid hydrolysis, the 
polysaccharide was presumed to consist of anhydro pyra- 
nose units whose glycosidic linkages were mainly, if not 
entirely, of the f type. 

In accordance with the above data, possible structures 
for the polysaccharide were presented. 


142 pages. $2.00. Mic 57-1534 


THE PURIFICATION AND PROPERTIES 
OF HORSE LIVER ESTERASE 


(Publication No. 20,728) 


Edward Bradford Titchener, Ph.D. 
The Ohio State University, 1956 


Horse liver esterase was purified from a commercial 
dried-liver preparation (VioBin liver powder). The puri- 
fication procedure included: aqueous extraction of a 20 
gm. per cent VioBin powder; isoelectric precipitation of 
some of the contaminating protein at pH 4.8; ammonium 
sulfate fractionation between 31 and 35 gm. per cent of the 
salt; and zinc-alcohol fractionation with 6 mM/1. zinc 
acetate and 20 (v/v) per cent ethyl alcohol. The enzyme 
prepared by this procedure was 160 times as active per 
mg. protein as the original starting material. The over- 
all yield was 9.8 per cent. 

For assay of the enzyme, two different titrimetric pro- 
cedures were employed. For rapid, routine analyses, a 
method was developed by which enzyme activity can be 
measured in less than 5 minutes. Duplicate determinations 
by this method usually agreed within 5 per cent. A poten- 
tiometric method in which alkali was continually added to 
maintain a constant pH was employed for precise deter - 
minations of enzyme activity. 
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As shown by boundary-spreading in the sedimentation 
and electrophoretic analyses, the purified preparation was 
a mixture of heterogeneous proteins that were very simi- 
lar in both sedimentation constants and electrophoretic 
mobilities. The weight average sedimentation constant at 
infinite dilution was 3.9 x 10°** sec. Electrophoresis at 
pH 7.7 and 8.5 yielded mobilities of 4.8 and 6.4 cm.*/sec./ 
volt respectively. From this and data in the literature an 
isoelectric pH of approximately 5.4 was determined. From 
ultracentrifugation measurements, Tiselius and paper 
electrophoresis, the preparation consisted of 75 to 80 per 
cent of one component. The optimum pH for enzyme ac- 
tivity was 8.0. The Michaelis-Menten constant for the 
esterase measured over a 40 fold range of enzyme con- 
centration was 5.2mM. 106 pages. $2.00. Mic 57-1535 


METABOLISM OF 17a-METHYLTESTOSTERONE 
BY RAT LIVER 


(Publication No. 20,045) 


Ernest Van Stewart, Ph.D. 
University of Utah, 1957 


Chairman: Leo T. Samuels 


Testosterone has been shown to be metabolized by 
liver tissue by two different routes (Sweat and Samuels, 

J. Biol. Chem, 175:1, 1948). One which required DPN led 
first to the formation of A*-androstenedione while another 
activated by citrate did not form 17-ketosteroids. 17a- 
methyltestosterone was only metabolized by the second 
route (Levedahl and Samuels, J. Biol. Chem., 186:857, 1950). 
The purpose of this investigation was to study further the 
liver system activated by citrate which destroyed the a-£ 
unsaturation of ring A. Since 17a-methyltestosterone was 
metabolized by this system but not by the one oxidizing 

the 17 position, it was chosen primarily as the substrate. 

When rat liver homogenates were incubated with 17a- 
methyltestosterone for 1 hour at 36.5° C., a compound 
more polar than 17a-methyltestosterone was formed. 

This compound was isolated by paper partition chroma- 
tography using the Bush systems (Bush, Biochem. J. 
00:370, 1952). The compound was radioactive when 17a- 
methyltestosterone-20-C** was incubated. 

The metabolite formed a blue color with phosphomolyb- 
dic acid, formed an acetate, was not oxidized by Oppenauer 
oxidation, and did not form a thiosemicarbazone, or dini- 
trophenylhydrazone. It could be separated chromato- 
graphically from 17a-methyl-A° -androstene -3a,17f-diol, 
and 3a and 38 isomers of 17a-methyl- 4 -androstenediol, 
and 17a -methylandrostane-3a,17B8-diol. Essentially no 
radioactivity was lost when 17a-methyltestosterone-20- 
C** was metabolized, which indicated that carbon-20 was 
not separated from the steroid skeleton. Therefore, the 
metabolite appeared to be an alcohol, and did not appear 
to contain either a ketone group or a 4 or 4° grouping. 
In all probability it had a saturated ring A, but it did not 
have the 3a; 5a-configuration and because the movements 
of 3a and 38 compounds were expected to be similar, it 
probably did not have the 38;5a-configuration. Due to the 
process of elimination the metabolite was identified as 





either the 3a or 38 isomer of 17a-methyl-etiocholane-3, 
178-diol. 

The enzyme responsible for the reduction or ring A 
was found in the supernatant solution from 100,000 x g. 
centrifugation. Further enzyme purification was attempted 
using ammonium sulfate fractionation, calcium gel ad- 
sorption, ethanolic fractionation at reduced temperatures, 
and a second ammonium sulfate fractionation. During the 
purification, an increase of 8 to 10 fold in the quantity of 
steroid reduced per mg. of nitrogen incubated was found. 

Since both the double bond at position 4 and the ketone 
group at position 3 were reduced when the postulated 
metabolite was formed, the participation of more than one 
enzyme was probable. No clear-cut evidence that the for- 
mation of the metabolite required more than one enzyme 
was found in this investigation. The postulated metabolite 
was formed from incubations of the purified enzyme frac- 
tions with methyltestosterone and no intermediates were 
detected. However, evidence that the reduction was car- 
ried out by two stages was obtained when radioactivity 
was trapped in a possible intermediate, the saturated 3- 
ketone. 

The only cofactor found to be required for the forma- 
tion of the metabolite was TPNH. 

The enzyme was inhibited completely by 0.001M p- 
chloromercuribenzoate, It was also found to be fairly 
labile to changes of time, temperature, and pH, and was 
inactivated in an atmosphere of oxygen. Cysteine ina 
concentration of 0.005M did not activate or protect the 
enzyme. 

The a-f unsaturation of ring A was destroyed in the 
following steroids, listed in order of decreasing activity: 
testosterone, epitestosterone, A*-androstene-17-amino- 
3-one, 4*-androstene-3, 17-dione, 17a -methyltestoster - 
one, progesterone, 4*-pregnene-17f8-0l-3-one, 4*- 
androstene-3-one. 

Kinetic measurements on the enzyme fraction precipi- 
tating at 50 per cent but not at 40 per cent of saturation 
with ammonium sulfate show two temperature optima and 
indicate two pH optima. A Michaelis constant of 2.64 x 
10~° M was calculated. 102 pages. $2.00. Mic 57-1536 


PHYSICAL AND CHEMICAL STUDIES 
ON SOYBEAN PROTEINS 


(Publication No. 20,541) 


Walter James Wolf, Ph.D. 
University of Minnesota, 1956 
Adviser: D. R. Briggs 
Ultracentrifugal studies of the water soluble proteins 
of the soybean reveal the presence of four main fractions 
having S2,.,w Values of approximately 2S, 7S, 11S, and 15S. 
Ultracentrifugal analyses of the proteins extracted by 
various concentrations of sodium chloride and calcium 
chloride show that the decreased extractability of soybean 
protein at intermediate concentrations of salts is due 
primarily to the decreased solubility of the 11S and 15S 
fractions. 
Investigation of the effect of ionic strength on the ul- 
tracentrifugal properties of the proteins in a water extract 
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of soybean meal, confirm an earlier report that the 7S and 
11S fractions associate reversibly at low ionic strengths. 

Fractionation studies on the native soybean protein 

mixture show that the 11S fraction is precipitated in a rel- 
atively pure state by cooling a water extract of soybean 
meal. A purer 11S protein preparation is obtained by ad- 
justing a water extract of soybean meal to pH 4.8 followed 
by fractional extraction of the resulting precipitate with 
sodium chloride solutions of increasing concentration. 
The 11S fraction is preferentially extracted in the range of 
sodium chloride concentration of 0.30-0.40 M. A fraction- 
ation procedure has also been found for the preparation of 
a crude 7S fraction. 

Studies on the preparation of glycinin (the main globu- 
lin fraction of soybean protein defined by Osborne and 
Campbell) revealed it to be a mixture of proteins. The 
composition of glycinin was found to depend on the condi- 
tions under which it is prepared. 

Characterization of the purified 11S protein indicates 
that it is a typical seed globulin having a molecular weight 
of 350,000 as determined by sedimentation and diffusion 
and 322,000 as measured by light scattering. It was found 
that the 11S protein is capable of forming polymers which 
appear to be the dimer, trimer, tetramer, etc., of the 11S 
molecule. Polymerization occurs primarily while the pro- 
tein is in the precipitated state. Depolymerization is ef- 
fected by mercaptoethanol and by a variety of other re- 
agents known to cleave disulfide linkages. Polymerization 
can be prevented by treating the 11S protein with sulfhydryl 
blocking reagents. The polymers of the 11S molecule are 
linked by disulfide bonds formed by air oxidation of sulf- 
hydryl groups at the surface of the 11S molecule. At very 
low ionic strengths and at neutral or alkaline pH values, 
the 11S protein dissociates reversibly into subunits having 
Soo,w Values of 3S and 7S (the latter is not identical with 
the 7S fraction of the original soybean meal extract) sug- 
gesting breakdown into halves and eighths. Complete, but 
irreversible, dissociation to the 3S state occurs in the 


presence of the detergent, sodium n-octylbenzene sulfonate. 


The effects of pH, ionic strength and of detergent indicate 
that dissociation occurs because of electrostatic repulsion 
between the subunits in the 11S molecule. Dissociation 
also occurs at low pH, in the presence of urea, or on heat- 
ing. The ability of the latter two agents to cause dissocia- 
tion suggests that hydrogen bonding may be responsible for 
the attractive forces between the subunits of the 11S mole- 
cule, 

Studies on the partially purified 7S fraction (present in 
the original extract) revealed that it, too, is capable of 
forming disulfide polymers. In the presence of sodium n- 
octylbenzene sulfonate it is dissociated completely into 
subunits about one-third the size of the original 7S mole- 
cule. Contrary to the behavior of the 11S protein, the dis- 
sociation of the 7S molecule is reversed on removal of the 
detergent by dialysis. 

Both the 7S and 11S fractions appeared to be partially 
polymerized through disulfide linkages as they exist in the 
soybean meal. 217 pages. $2.85. Mic 57-1537 
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THE PAPER ELECTROCHROMATOGRAPHIC 
SEPARATION OF THE PLATINUM- 
GROUP METALS 


(Publication No. 20,677) 


Myron LaMoyne Dunton, Ph.D. 
The Ohio State University, 1956 


Investigations by MacNevin and Kriege have shown that 
Pd(Il), Ir(IV), and Ru(III) form chelate complexes with 
(ethylenedinitrilo)-tetraacetic acid. The formation of these 
complexes should bring about a differentiation in the elec- 
tromigration rates of the platinum group metals. The 
purpose of this research was to study in paper media the 
electromigration rates of the platinum group metals when 
(ethylenedinitrilo)tetraacetic acid was used as the back- 
ground electrolyte. The results of this study were applied 
to the separation of the platinum group metals. 

The relative electromigration rates of platinum, pal- 
ladium, rhodium, and iridium were studied by means of 
horizontal paper strip electrochromatography. Of the fac- 
tors which influence the electromigration rates, concen- 
tration of (ethylenedinitrilo)tetraacetic acid in the wash 
liquid and sample, pH of the wash liquid and sample, and 
heating and aging of the platinum group metal solutions pri- 
or to the application of the sample to the paper strip, were 
studied. The paper used was Eaton-Dikeman grade number 
652. Complete separation of platinum, palladium, rhodium, 
and iridium was achieved only when the sample and wash 
liquid contained a twofold molar excess of (ethylenedi- 
nitrilo)tetraacetic acid at pH 9. Under these conditions 
rhodium was precipitated at the point of application of the 
sample to the paper, iridium migrated the most rapidly to 
the anode, palladium migrated slowly to the anode, and 
the rate of migration of platinum was between that of 


palladium and iridium. 
The results of the electromigration studies also were 


applied to the continuous electrochromatographic separa- 
tion of the platinum group metals. In this method of sepa- 
ration it was necessary that the sample and wash liquid 
contain a twofold excess of (ethylenedinitrilo)tetraacetic 
acid. With the sample and wash liquid at pH 9, the follow- 
ing separations were achieved: Pd(II) from Pt(IV), and 
Pd(II) from Ir(IV). In the separations involving rhodium 
the sample and wash liquid must be at pH 4 or below to 
prevent precipitation of rhodium as the hydrated oxide. 
The following separations were achieved at pH 4: Rh(III) 
from Pd(I), Rh(0I) from Pt(IV), and RH(III) from Ir(IV). 
The only complete separation of three platinum metals 
was with a mixture of RH(III), Pd(II), and Ir(IV). 

81 pages. $2.00. Mic 57-1538 


A SYSTEMATIC STUDY OF SOLVENT 
EXTRACTION WITH ACETYLACETONE 


(Publication No, 21,004) 


Anoop Krishen, Ph.D. 
University of Pittsburgh, 1957 


The acetylacetone-water system offers the advantage 
of high reagent concentration in the aqueous phase, The 
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study of the extraction behavior of various metals was un- 
dertaken to use this technique for separation of a larger 
number of metals and also to find the effect of masking 
agents on extraction. 

Extractions were carried out in 50-ml volumetric 
flasks, which were mechanically shaken in a water -bath 
maintained at 25°C. The organic phase was water - 
saturated acetylacetone, and in certain cases this phase 
contained the metal also as the purified acetylacetonate. 
The aqueous phase was adjusted to various pH values and 
contained the metal ions and also a solution of the masking 
agents when required. The samples were shaken overnight 
to achieve equilibration and then the metal was determined 
in either phase by suitable analytical methods. A direct 
spectrophotometric estimation of the acetylacetonate in 
acetylacetone was found to be suitable for copper, iron(II), 
lead, thorium, and uranyl. Polarographic or colorimetric 
methods were used in the case of other metals. 

On the basis of the data obtained, it was found to be 
possible to separate (1) iron(II), from thorium (IV), ce- 
rium (II), zinc (II), and lead (II); (2) copper(II), from ce- 
rium (III), zirconium (IV), zinc (II), and lead (II); and 
(3), uranyl, hafnium (IV), thorium (IV), and cerium (III), 
from zinc (II), and lead (II). This was possible in a single 
stage separation as the pH 1/2 values of these metals dif- 
fered by more than two pH units. 

In the presence of ethylenediaminetetraacetate, the ex- 
traction of copper (II), zirconium (IV), hafnium (IV), tho- 
rium (IV), zinc (II), and bismuth (III), was more or less 
completely inhibited and the extraction of iron (III), uranyl 
and cerium (III), in the presence of these metals could be 
achieved. 

The possibility of separations in the presence of fluo- 
ride, tartrate, and 3-hydroxy-7-iodo-5-quinolinesulfonate, 
was also examined. 

A method for a quantitative separation of uranium from 
bismuth was tried and found to be successful in a 5000- 
fold excess of bismuth. Similarly separation of hafnium 
from zirconium was found to be possible, although high 
purity of the materials was not attained. In the case of 
aluminum and copper, a multistage countercurrent extrac- 
tion procedure was successfully tried for their separation. 

A quantitative approach to the extraction behavior of 
copper (II) acetylacetonate brought out the fact that in 
acetylacetone-water system, the presence of charged in- 
termediate complexes cannot be neglected. The successive 
formation constants for the acetylacetonates of copper, 
lead, uranyl, and zinc were calculated from the extraction 
data. These were found to compare favorably with con- 
stants obtained by other means. 

The study on the effect of masking showed that the 
masking action depends on the following factors: (1) the 
stability of the complex formed between the metal and the 
masking agent; (2) the amount of ionized agent present at 
various pH values; and (3) the concentration of the agent. 

The effectiveness of masking could be altered by a 
change in the concentration, The extraction behavior of 
the metals was altered in the presence of masking agents. 
There was an increase in the specificity of extraction, and 
the separability of metals was enhanced. 

140 pages. $2.00. Mic 57-1539 





USE OF ACETYLACETONE 
EXTRACTIONS IN FERROUS ANALYSIS 


(Publication No. 21,007) 


James Patrick McKaveney, Ph.D. 
University of Pittsburgh, 1957 


The investigation was designed to carry out a syste- 
matic study of the applicability of acetylacetone to the 
complex problems of analysis in ferrous materials. The 
work of Steinbach and Freiser with acetylacetone indicated 
that unusual extractions and separations were possible be- 
tween the ions chromium (III), cobalt (II) and (III), iron 
(III) and vanadium (IV). Since all of these ions can be 
present in the solution of a ferrous material, it at once 
became apparent that acetylacetone might prove very use- 
ful for the separation and determination of the above 
metals in ferrous samples. Further, since the solubility 
of the metal acetylacetonates in organic solvents are of a 
higher order of magnitude than most analytically used 
chelates, i.e., dithizonates, cupferrates, and oxinates, 
acetylacetone extractions would be very useful for the 
separation of macro as well as micro quantities of ele- 
ments present in ferrous material. 

Extraction curves were obtained by equilibrating a 10 
ml. aqueous solution usually containing 1.00 mg. per ml. 
of metal ion at a certain pH value with 10 ml. of a 1:1 
mixture of acetylacetone and chloroform. After a 30- 
minute extraction period, an aliquot from the aqueous or 
organic layer was examined for metal content and the pH 
value of the aqueous layer recorded. An extraction curve 
was plotted with per cent extraction into the organic layer 
as a function of the pH value of the aqueous layer. Data 
were obtained for the ions Cr (III), Fe (I), Fe (II), Mn (Ql), 
Mo (VI), Ti (IV), V (I), V (IV), V (V), and W (VI). 

The extraction data obtained for the pure metal ions 
were utilized in developing procedures for the analysis of 
chromium, molybdenum, and vanadium in ferrous mate- 
rials. The solvent extraction procedures developed are 
especially suited for the determination of extremely low 
concentrations of chromium, molybdenum, and vanadium, 

130 pages. $2.00. Mic 57-1540 


THE SEPARATION OF RHODIUM 
FROM OTHER PLATINUM-GROUP 
METALS BY ION EXCHANGE 


(Publication No. 20,705) 


Edward Stephen McKay, Ph.D. 
The Ohio State University, 1956 


A method for the separation of rhodium from other 
platinum-group metals by ion exchange has been investi- 
gated. It is based on the formation of the yellow form of 
rhodium chloride which reacts as a cation and is adsorbed 
on cation exchange resins. Rhodium hydroxide is precipi- 
tated by the addition of sodium hydroxide and the precipi- 
tate is allowed to “age” for 10 minutes. Addition of hy- 
drochloric acid dissolves the precipitate to give a solution 
which contains the yellow form of rhodium chloride. When 
this solution is passed over the cation exchange resin, 
Dowex-50, rhodium is adsorbed quantitatively. The 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





972 CHEMISTRY 





adsorbed rhodium can be eluted from the resin with 6M 
hydrochloric acid at room temperature or 3M acid at ele- 
vated temperatures. 

Separations based on the above method, without modifi- 
cation, have been applied to the separation of rhodium 
from platinum and to the separation of rhodium from pal- 
ladium to obtain spectroscopically pure rhodium in 99 per 
cent yield. The separation of rhodium from iridium is ac- 
complished by first reducing tetravalent iridium chloride 
to the trivalent state with hydroquinone. Sodium hydroxide 
is then added and the precipitate of rhodium hydroxide is 
allowed to stand for 10 minutes. After addition of hydro- 
chloric acid to dissolve the precipitate, chlorine gas is 
bubbled through the solution for several minutes in order 
to reoxidize iridium to the tetravalent state. The mixture 
is then passed over the cation exchange resin. Iridium 
passes through quantitatively and rhodium remains ad- 
sorbed on the resin. Rhodium is eluted from the column 
with 6M hydrochloric acid, spectroscopically free of iri- 
dium and in 99 per cent yield. 

The method has been applied to the separation of rho- 
dium from platinum and palladium, from palladium and 
iridium, from platinum and iridium, and from platinum, 
palladium, and iridium mixtures. With slight modifica- 
tions in procedures, rhodium has been separated chemi- 
cally pure from palladium and iridium mixtures. Spectro- 
graphic amounts of the platinum metals, however, were 
always present with the eluted rhodium in the above series 
of separations. 66 pages. $2.00. Mic 57-1541 


THERMAL AND CHEMICAL STUDIES 
OF SOME METAL SULFATES 
AND BOROHYDRIDES 


(Publication No. 20,929) 


Anton Gene Ostroff, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor R. T. Sanderson 


Many studies of the thermal decomposition of metal 
sulfates are described in the literature. Unfortunately, 
values of the decomposition temperature of any one sulfate, 
as reported by different independent investigators, vary 
widely, making any useful comparison or correlation im- 
possible. Accordingly, in this work the thermal decompo- 
sition reactions of some metal (II) sulfates were studied 
anew by means of a thermobalance in conjunction with ap- 
paratus for differential thermal analysis. The following 
sulfate decomposition temperatures were found: Mn, 755°; 
Fe, 537°; Co, 708°; Ni, 675°. Cu, 598°; Zn, 646°; Cd, 816°: 
Pb, 803°; Mg, 895°; Ca, 1149°: and Sr, 1374°. It was found 
that the absolute decomposition temperatures (T) of these 
sulfates can be expressed as a function of the ionic radius 
(r) and the electronegativity (SR) of the metal atom: 


T=A r/SR_ B 


This equation permits extension of the stability ratio (SR) 
evaluation of electronegativity to some of the transition 
elements, for which SR values were previously unattain- 
able. Reasonable electronegativities (converted to the 
Pauling scale) were found for Mn (1.7), Co (1.7), and Ni 
(1.7), but for Fe the value (2.8) was unexpectedly high. 





The thermal behavior of sodium and potassium borohy- 
drides, NaBH, and KBH,, in air, nitrogen, and hydrogen 
was also studied. When heated in air, these borohydrides 
were found to be oxidized to the meta-borates, NaBO, and 
KBO,. When heated in nitrogen or hydrogen, these boro- 
hydrides were found to decompose in 2 complex manner 
losing hydrogen and also some metal and boron by volatili- 
zation. NaBH, began to be oxidized rapidly by air at 294°, 
KBH, at 356°. NaBH, began to decompose rapidly in a 
nitrogen atmosphere at 584° and in a hydrogen atmosphere 
at 626°. Although both NaBH, and KBH, are believed to be 
completely ionic, the potassium cation, being larger in 
radius, would have less polarizing effect on the BH, anion. 
It is interesting that KBH, is, accordingly, less readily 
oxidized and more stable thermally. 

290 pages. $3.75. Mic 57-1542 


THE USE OF COBALT-60 AS A 
RADIOTRACER IN A STUDY OF THE 
ANALYTICAL CHEMISTRY OF COBALT 


(Publication No. 20,716) 


Darnell Salyer, Ph.D. 
The Ohio State University, 1956 


Cobalt-60 was used as a tool in a study of certain 
phases of the analytical chemistry of cobalt. The develop- 
ment of new methods for the analysis of cobalt, a critical 
examination of some of the standard methods, and a study 
of certain problems which have plagued previous investi- 
gators were included in the study. 

An anodic deposition method for the determination of 
cobalt was developed that utilized the isotope dilution tech- 
nique. The advantages of the technique were that it elimi- 
nated incomplete deposition and non-adherence of the de- 
posits as sources of error. After a study of interfering 
elements was conducted, this new method of determination 
was verified by analyses of steel and nickel alloy samples, 
and the time usually required for the separation of cobalt 
from these metals was shortened considerably. 

In a study of the cathodic deposition of metallic cobalt, 
the use of cobalt-60 and a solution-counting technique fur - 
nished an easy means of analysis of the residual electrolyte 
and wash solutions. It was shown that cobalt losses oc- 
curred in each of ten of the generally used procedures, the 
amount varying from 0.01 to 4.0 mg. The cobalt left in 
solution had been deposited, but it was redissolved during 
the washing process. The formation of surface compounds 
during the last part of electrolysis was shown not to be the 
source of positive errors. A quick spot plate method was 
given for the estimation of residual cobalt. 

A study of the rate of precipitation of cobalt by potas- 
sium nitrite was made under widely differing conditions of 
volume, concentration of cobalt and reagent, temperature, 
and the presence of other materials. The cobalt analyses 
were performed by the solution-counting procedure. Ex- 
cept under the condition of very low concentrations, the 
precipitations were quantitative in less than the usually 
recommended 24 hours. A procedure was recommended 
for use in cobalt analysis which gives quantitative precipi- 
tation in two hours. 

A study was made of the solubility losses of cobalt 
during the double phosphate determination and the 
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cobaltinitrite separation. The optimum pH range for pre- 
cipitation of the double phosphate was 7.2 to 7.5. 

The end point of the titration of cobalt with a solution 
of 1-nitroso-2-naphthol in 60 per cent acetic acid was de- 
tected by radiometric means. A comparison of radiomet- 
ric with conductometric and amperometric methods was 
given. 

The relative solubilities of the cobalt compounds of 
anthranilic acid and four of its derivatives showed that 
three of the derivatives, the 5-bromo, the 5-iodo, and the 
methylene di- anthranilic acids, give cobalt compounds that 
are less soluble than the anthranilate, and these reagents 
may prove of value in certain analytical determinations. 

206 pages. $2.70. Mic 57-1543 


THE THERMAL EXCHANGE OF 
RADIOACTIVE IODINE WITH 
HYDROGEN IODIDE AND WITH 
METHYL IODIDE IN THE GAS PHASE 


(Publication No. 20,606) 


Henry Schmied, Ph.D. 
University of Arkansas, 1957 


Major Professor: R. W. Fink 


The exchange of radioactive iodine 131 with CH,I and 
with HI has been studied in the gas phase in the tempera- 
ture range of 60°C to 140°C. Runs were made in an all- 
glass vacuum system. Hydrogen iodide was prepared by 
dehydrating a concentrated HI solution with P,O,. Radio- 
active iodine was prepared by the thermal decomposition 
of radioactive PdI,. Methyl iodide was obtained by puri- 
fication of analytical-grade reagent. At the end of ex- 
change the reactants were separated by vacuum distilla- 
tion. Manipulation of gaseous reactants was accomplished 
with the help of liquid air. Exchange rates were measured 
by counting only the hard gamma radiations of PdI, sam- 
ples. 


1) The Exchange of CH,I-I,. 





It was found that this exchange is surface-catalysed by 
quartz, by fluorocarbon-, and by teflon-coated glass. Ir- 
reproducibility and in some cases, very fast rates of ex- 
change were noted with quartz surfaces. At the same 
time it was found that the order of the reaction with re- 
spect to CH,I was unity on most surfaces, but the order 
with respect to I, was less than unity. However, repro- 
ducible results could be obtained by preheating quartz 
reaction vessels overnight at 550°C. In this case the order 
of the reaction with respect to iodine took the constant 
value of one, suggesting a purely bimolecular mechanism 
with formation of a CH,I-I, intermediate complex, follow- 
ing a rate law: 


R = (CH,I) (I,) (2.5.10°) exp-9/RT moles ceem.”!sec™ 


for a surface-to-volume ratio of 1.19 cm~*. A value of 
-31 e.u was found for the entropy of activation for a stand- 
ard state of 1 mole per ccm. This important entropy 
change and the small value of the frequency factor are 
attributed to steric effects in the formation of a CH,I-I, 
intermediate complex. 





In those vessels where the order of reaction with re- 
spect to iodine was lower than one, a residual exchange 
rate was found at a hypothetical zero iodine concentration, 
Suggesting that a second mechanism contributes which is 
independent of iodine. It is believed that this second 
mechanism involves the formation of CH,. free-radicals 
by activated adsorption of CH,I. These free radicals re- 
main attached to the surface and react further with molec- 
ular iodine, thus inducing exchange: 


k 
CH,I = 


CH, CH,I* + I + 9kcal-mole™ 


The total rate of exchange thus is given by: 
R= ky (CH,]) I.) + kK (CHI) 


It was shown that preheating the quartz surface 
eliminates the second term of this expression and 
hence all secondary surface effects. At the same time 
the rate law reduces to an expression for simple bimolec- 
ular exchange. 

From this fact, an argument may be made that an order 
1/2 with respect to iodine which was found by Clark et. al 
cannot be taken as basis to postulate an atomic iodine 
mechanism for the exchange of CH,I-I,. It would seem 
that this value is intermediate between zero, which repre- 
sents the order with respect to one mechanism, and unity 
which represents the order with respect to the second 
mechanism, both taking place simultaneously. 

It therefore may be concluded that the exchange 
between CH,I and I, proceeds through both a bimolecular 
mechanism, probably catalysed somewhat by the surface, 
and a strictly heterogeneous reaction, consisting of a 
free radical mechanism on the walls which may be 
eliminated almost entirely by preheating the reaction 
vessel. 

The formation of a 1:1 complex between CH,I and I, 
was Studied in dry n-heptane. Thermodynamic data were 
obtained from which the bond energy of CH,I-I, was cal- 
culated to be roughly 4.5 kcal-mole™*. The entropy of 
formation was found to be -25.8 eu for a standard state of 
one mole per liter. It is believed that the same 1:1 com- 
plex is formed in the gas phase and induces the exchange 
via the bimolecular mechanism. The large value of the 
entropy change also is indicative of a considerable amount 
of rearrangement within the complex. 


2) The Exchange of HI-I2. 


This exchange was found to be rapid with a half-life of 
less than 1 minute so that kinetic data could not be ob- 
tained. Coating the glass surface with Kel-F grease, Tef- 
lon, Desicote, etc. did not slow the exchange. One conceiv- 
able mechanism for exchange could be the formation of 
atomic iodine by thermal dissociation followed by rapid 
exchange of iodine atoms with Hi and I, thus inducing a 
chain reaction: 

k 


L* 5 





I + I* (Thermal equilibrium) 


mya A 


H-I* + I 
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A theoretical estimate of the half-life of exchange, which 
involves the calculation of the atomic iodine concentration, 
and the rate constants k; and ke, respectively, gave a 
value of about 100 sec. This result would suggest fast ex- 
change by an atomic mechanism. 

However, it was observed that appreciable exchange 
took place even when Iz was kept frozen on the surface of 
the reaction vessel, while HI was in the vapor state. This 
fact can be taken as an argument against the atomic mech- 
anism, since one hardly expects an atomic iodine chain 
reaction to take place at low temperature (-50'C). Since 
HI-Iz2 complex formation was demonstrated spectrophoto- 
metrically in dry n-heptane, and by analogy with the 
CHsI-Iz system, one concludes that a bimolecular mech- 
anism with the formation of an intermediate complex of 
low activation energy would be more likely. It seems that 
in this case steric effects would be of much less impor- 
tance than in the case of CHsI-I2 due to the small size of 
the hydrogen atom; thus the entropy of activation probably 
is smaller, which would help to explain the rapid nature of 
the HI-Iz exchange. 

A survey has been made of chemical and exchange re- 
actions involving halogen compounds. The generalization 
can be made that iodine compounds react by means of a 
bimolecular mechanism, while chlorine and bromine com- 
pounds react predominately by an atomic mechanism. This 
fact may be correlated with an argument presented by 
Griffing®! that a bimolecular mechanism for iodine com- 
pounds requires much less activation energy than corre- 
sponding chlorine or bromine compounds, owing to an al- 
lowed singlet-triplet energy state transition within the 
intermediate complex, lowering the energy requirement. 
Such a singlet-triplet transition is forbidden in the case of 
the lighter halogens, so that the energy requirement neces- 
sarily is higher for an atomic mechanism. 

100 pages. $2.00. Mic 57-1544 


A STUDY OF INTERHALOGEN AND 
POLYHALOGEN COMPLEXES OF 
ALUMINUM AND OF 4,4'-BIPYRIDINE 
IN ACETONITRILE 


(Publication No. 20,932) 


Francis Bernard Stute, Ph.D. 
State University of Iowa, 1957 


Chairman: Dr. Alexander I. Popov 


This dissertation is divided into two parts. 

Part I contains a spectrophotometric and electrolytic 
study of the following systems in acetonitrile: Aluminum 
chloride-iodine monochloride, aluminum bromide -iodine 
bromide, aluminum chloride-iodine bromide, and alumi- 
num bromide-iodine monochloride. 

Spectrophotometric results obtained from using the 
Method of Continuous Variations and the Method of Vary- 
ing Mole Ratios showed that for all the above systems, 





complexes are formed in the ratio of 3:1, for moles of io- 
dine halide to aluminum halide. The results indicate that 
aluminum halide, solvated by acetonitrile, undergoes ion- 
ization according to the equation, AlX3-nCH3CN = AIX,,: 
nCH;CN**~™ + 3-mxX", with m = 2, 1 or 0. The addition 
of iodine monochloride or iodine bromide leads to the for - 
mation of the corresponding polyhalogen anion, ICIX™ or 
IBrX~. Thus, the general equation for the four systems is, 
AlXs + 3IX = Al(IXX')3. Electrolysis experiments confirm 
this equation by showing aluminum to be present as a Ca- 
tion in all of the above systems. 

The preparation of two solid solvate compounds, 
AlCls-2CH3CN and AlBrs3-2CH3CN, is also described, Al- 
though the former compound has been known to exist for 
some time, the latter has not been previously reported. 

A pyrolysis study of these solvate compounds showed them 
both to be thermally unstable, with loss of acetonitrile 
commencing at around 40°. 

Part II describes the preparation and properties of 
some polyhalogen addition compounds of 4,4'-bipyridine. 
Compounds which were prepared in a pure state are 4,4'- 
bipy--2ICI, 4,4'-bipy-2IBr, and 4,4'-bipy-2HICIz. These 
compounds are insoluble in water and most organic sol- 
vents, but dissolve with decomposition in dimethylforma- 
mide and in aqueous acids. The compounds melt over a 
wide temperature range at around 250°. 

These observations indicate polymeric species are 
present. A linear polymer, with the following structure, 
is postulated for 4,4'-bipy-2ICI and 4,4'-bipy-2IBr. 


[1Xe}" [Xe] [IX2]7 [1X2] 7 


The absorption spectra of 4,4'-bipyridine and of 4,4'- 
bipy-2H*+ in acetonitrile is presented and shown to be 
very similar to the spectra of these species in water. 

Further investigations of these polyhalogen addition 
compounds of 4,4'-bipyridine are to be continued in these 
Laboratories. 125 pages. $2.00. Mic 57-1545 
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A STUDY ON THE SYNTHESIS 
OF FLUORINE-CONTAINING 
y -AMINOALCOHOLS AND 
B-AMINOKETONES 


(Publication No. 20,811) 


Siegfried Aftergut, Ph.D. 
Syracuse University, 1957 


Supervisor: Gerald F. Grillot 


The purpose of this investigation was to find a synthetic 
method for the preparation of fluorinated gamma-amino- 
alcohols of the type CF;CH(OH)CH2CH2NRz and to study 
the the behavior of fluorine-containing carbonyl com- 
pounds in the Mannich Reaction. 

The p-aminobenzoates of gamma-aminoalcohols have 
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found medicinal applications as local anesthetics. It was 

of interest to synthesize a model compound incorporating 
the trifluoromethyl group adjacent to the carbinol function 
for biological testing. 

gamma-Aminoalcohols can be conveniently prepared by 
the reduction of beta-aminoketones obtained in the Mannich 
reaction or by reduction of beta-ketoamides with LiAlH,. 
Previous work performed in this laboratory showed that 
1,1,1-trifluoroacetone does not yield Mannich bases. It 
was therefore decided to investigate the second general 
method. N-(4,4,4-trifluoroacetoacetyl)piperidine I was 
prepared by ammonolysis of ethyl 4,4,4-trifluoroacetoace- 
tate II with piperidine, I is a tautomeric mixture of the 
keto and enol forms and reacts with cupric acetate to give 
a copper chelate. Attempts to reduce I with LiAlH, under 
a variety of experimental conditions did not furnish the 
expected 1,1,1-trifluoro-4-piperidino-2-butanol II. This 
failure was attributed to the tautomeric nature of the com- 
pound. 

It was thought that this difficulty could be overcome by 
eliminating the tautomerism. This could be accomplished 
by converting I into the ketal 2-trifluoromethyl-2-piperi- 
dinoylmethyl-1-,3-dioxalane IV. Reduction of the amide 
linkage of IV by LiAlH, and subsequent acid hydrolysis 
should regenerate the carbonyl group furnishing a Mannich 
base which could be reduced to III by conventional methods. 
It should be possible to prepare IV by treatment of I with 
ethylene glycol in the presence of p-toluenesulfonic acid 
with provisions to remove the water formed in the reaction 
by azeotropic distillation with benzene. An attempt to pre- 
pare IV by this procedure was fruitless, and this approach 
was therefore abandoned. 

Another line of attack consisted in the preparation of 
ethyl 3-hydroxy -4,4,4-trifluorobutyrate V by the reduction 
of II with NaBH,. Ammonolysis of V with piperidine was 
expected to produce N(3-hydroxy -4,4,4-trifluorobutyryl)- 
piperidine VI which might then be reduced to II. The re- 
action of V with piperidine gave low yields of VI and sub- 
stantial amounts of piperidinium 3-hydroxy-4,4,4-triflu- 
orobutyrate VII. The structure of VII was proved by its 
synthesis from piperidine and 3-hydroxy-4,4,4-trifluorobu- 
tyric acid, obtained by hydrolysis of V, and by its reaction 
with picric acid to furnish piperidinium picrate. 

Since the preparation of VI from V was impractical for 
synthetic purposes, its synthesis from I was investigated 
and accomplished in good yield using NaBH,. VI was re- 
duced to III by means of LiAlH,. DI was esterified to the 
p-nitrobenzoate hydrochloride and the latter was converted 
to the p-aminobenzoate employing hydrogen and Adams’ 
catalyst. 


The Mannich reaction of I with formaldehyde and piperi- 


dine gave N-(2-trifluoroacetyl-3-piperidinopropionyl1)pi- 
peridine hydrate VIII. When heated in methanol, the Man- 
nich base VIII decomposed to N-(2-trifluoroacetylacryloyl) 
piperidine hydrate IX whose structure was confirmed by 
its synthesis from I with formaldehyde in the presence of 
sodium hydroxide, Infrared spectra of the hydrates indi- 
cate the presence of hydroxy groups which suggests that 
Vill and IX are gem-diols. 

Treatment of 1-phenyl-2-methyl-3- trifluoromethyl-5- 
pyrazolone (trifluoroantipyrine) X with formaldehyde and 


piperidine, in the presence or absence of hydrochloric acid, 


did not afford a Mannich base. Similarly, no Mannich base 
was produced by the reaction of X with formaldehyde and 
dimethylamine hydrochloride. Trifluoroantipyrine was 





prepared by interaction of 1-phenyl-3-trifluoromethyl-5- 
pyrazolone with methyl sulfate, and its structure was 
proved by alternate synthesis from II and N-methyl-N- 
phenylhydrazine. The preparation of three milligrams of 
unidentified material of unreported melting point, claimed 
to be trifluoroantipyrine, has been reported in the litera- 
ture, 

The reaction of II with piperidine and formaldehyde and 
with dimethylamine hydrochloride and formaldehyde gave 
oils which decomposed on attempted distillation. 

89 pages. $2.00. Mic 57-1546 


THE SCOPE AND STEREOCHEMISTRY 
OF THE FAVORSKI REARRANGEMENT 


(Publication No. 20,573) 


Irving J. Borowitz, Ph.D. 
Columbia University, 1956 


The base-catalysed Favorski rearrangement of alpha- 
haloketones to carboxylic acids was studied in order to de- 
termine optimum conditions for the yield of acid, applica- 
tions to new cases and the stereochemistry. 

Sodium benzyloxide was found to give the best yields of 
acid for the known rearrangements of 2-chlorocyclohex- 
anone to cyclopentane carboxylic acid and 1-acetyl-1- 
chlorocyclohexane to 1-methylcyclohexane carboxylic acid. 

2-Methyl-2-chlorocycloheptanone was synthesized and 
rearranged to 1-methylcyclohexane carboxylic acid while 
2-methyl-2,3-dibromocycloheptanone rearranged to 2- 
methylcyclohexene carboxylic acid. This is in agreement 
with the theory that the cyclopropanone, the postulated in- 
termediate in the Favorski rearrangement, opens via the 
better electronic path. 

The cis, trans isomers of 1-acetyl-1-chloro-2-methyl- 
cyclohexane were synthesized after some attempts to ob- 
tain both isomers of a 17-bromo-20-keto-steroid. Each 
chloroketone was found to rearrange to the 1,2-dimethyl- 
cyclohexane carboxylic acid with inversion of stereochem- 
istry. Other similar chloro- and bromoketones gave the 
same stereochemical result. The structures of the halo- 
ketones and acids were proved, for most of the compounds, 
by unambiguous syntheses or conversion to known com- 
pounds. 

Thus the Favorski rearrangement was shown to be 
stereospecific and to take place with inversion at the 
halogen-bearing carbon, at least for haloacetycyclohex- 
anes, 

Methyl 2-methyl-2-chlorocycloheptanone-3-acetate was 
synthesized and rearranged to trans-1-methyl-1-carboxy- 
cyclohexane -2-acetic acid while ethyl-1-acetyl-1-chloro- 
cyclohexane -2-propionate rearranged to trans-1-methyl-1- 
carboxycyclohexane-2-propionic acid Which was cyclized 
to trans-8-methyl-hydrindanone-1. The last sequence was 
a confirmation of earlier work. 

Attempts to isolate or identify a cyclopropanone by the 
reaction of 2-methyl-2-chlorocycloheptanone with sodium 
hydride or sodium triphenylmethy]l failed. 

122 pages. $2.00. Mic 57-1547 
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FIRST SYNTHESIS OF ISOMERIC 
ARYLACETYLETHYLENIMINES AND 
STUDY OF STERIC CONTROLS 
OPERATING IN INTERMEDIATES TO 
AROYLARYLETHYLENIMINE FORMATION 


(Publication No. 21,024) 


Roger P. Cahoy, Ph.D. 
The University of Nebraska, 1956 


Adviser: Norman H. Cromwell 


The ethylenimine linkage is a three membered hetero- 
cyclic ring containing one nitrogen and two carbon atoms 
joined by single covalent bonds, The geometry of these 
molecules allows the existence of cis-trans isomers and 
such pairs have been isolated for many aroylarylethyleni- 
mines. The purpose of this investigation was to make a 
comparative study of the chemistry of the p-phenylbenzal- 
acetone series with related endocyclic and open chain a, 
B-unsaturated ketones. Intermediate a-bromo-a, B -un- 
saturated ketones, react further through a three-ring 
mechanism to give one or more possible products. The 
course of the reaction is dependent upon the steric and 
electrical effects of the groups on the parent system. Re- 
sults of this investigation showed that stable isomeric 
arylacetylethylenimines were formed but the slow amine 
addition reactions of a -bromo-p-phenylbenzalacetone 
make it apparent that the electrical effects of the bi- 
phenylyl group are not the same as in the phenyl group. 
p-Phenylbenzalacetone was found to be subject to oxidative 
degradation and arylacetylethylenimines were not stable 
under reaction conditions previously employed for aroyl- 
arylethylenimines. A satisfactory procedure was obtained 
for pyrazole formation by ring closure of a -bromo-p- 
phenylbenzalacetone-phenylhydrazone. Ultraviolet spectral 
studies were used for several possible isomeric structure 
proofs, The dominant biphenylyl ultraviolet absorption in 
some instances obscured the desired absorption bands of 
other functional groups. The wave numbers of the carbonyl 
infrared bands for the cis and trans ethylenimine ketones 
of this series were similar when studied in carbon tetra- 
chloride. 

A second portion of the study was devoted to the im- 
portance of steric controls operating in the formation of 
cis and trans isomeric ethylenimine ketones. An extension 
of the application of chromatography to the quantitative 
separation of isomeric pairs of ethylenimine ketones in- 
dicated that a-bromo-a, f-unsaturated ketones and a, B- 
dibromoketones react with primary amines by a similar 
mechanism. The trans-isomer always was present in the 
initial eluates indicating that apparently the relative basic- 
ity of the amino group is the controlling factor in the 
strength of the complex formed with alumina. The rela- 
tion between configuration and preferred conformations of 
the two diastereoisomeric @-bromo-f-aminoketones can 
be used to explain the ratio of cis-trans ethylenimine ke- 
tones which result from the internal SN2 ring closure. 

74 pages. $2.00. Mic 57-1548 





A STUDY OF SYNTHETIC ROUTES 
TO B-NORESTROGENS 


(Publication No. 20,374) 


Robert Warren Cottingham, Ph.D. 
University of Washington, 1956 
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The compounds I, II, II, and IV have been prepared as 
intermediates in proposed routes to B-norestrogens, Cy- 
clohexanone was converted to 2-carbethoxycyclohexanone 
by condensation of the ketone with ethyl oxalate and decar- 
bonylation of the resulting glyoxalate with powdered glass 
and iron filings. The 8-keto ester prepared in this man- 
ner was methylated with sodium methoxide and methyl] io- 
dide to give 2-methyl-2-carbethoxycyclohexanone in an 
over-all yield of 51%. This material reacted with potas- 
sium t-butoxide and m-methoxybenzyl bromide to form 2- 
methy1-2-carbethoxy -6 -(m -methoxybenzyl)-cyclohexanone 
(I) in 77% yield. 

The ketone I failed to form carbonyl derivatives with 
2,4-dinitrophenylhydrazine or Girard’s “T” reagent, but 
reacted readily with ethylmagnesium bromide to produce 
1 -ethyl-2-methyl-2-carbethoxy -6 -(m-methoxybenzyl) - 
cyclohexanol (II) in almost quantitative yield. The car- 
binol II failed to dehydrate on treatment with iodine in 
benzene, hydrobromic acid in acetic acid, methanesulfonic 
acid in benzene, or thionyl chloride and pyridine. Dehy- 
dration was effected in poor yield by heating II under re- 
flux with boron trifluoride-ether complex. Saponification 
of the oil produced by the reaction gave a pale orange 
glass which, on the basis of elementary analysis and in- 
frared and ultraviolet spectra, was assigned the struc- 
ture III. 

The reaction of m-methoxybenzyl bromide with the 
sodio derivative of ethyl malonate produced m-methoxy- 
benzylmalonic ester which was acylated with the half ester 
chloride of glutaric acid to give ethyl 5-keto-6,6-dicar- 
bethoxy-7-(3-methoxyphenyl)-heptanoate. The latter was 
cyclized in cold concentrated sulfuric acid, and the cy- 
clized material was saponified with methanolic potassium 
hydroxide and decarboxylated to form 2-carboxy-6- 
methoxy-3-indenylbutyric acid. The diester which was 
obtained on treatment of this diacid with ethereal diazo- 
methane was treated with alcohol free sodium methoxide 
in benzene, and the resulting B-keto ester was methylated 
in situ with methyl iodide to produce 1-keto-2-methyl-2- 
carbomethoxy -7-methoxy-1,2,3,4-tetrahydrofluorene (IV). 

The keto ester IV was treated with zinc and methyl 
bromoacetate, and the oil obtained from this reaction was 
heated with iodine in chloroform in an attempt to prepare 
the diester V. While the Reformatsky redaction appeared 
to proceed smoothly, the dark red oil obtained from the 


iN 
O 
VI 
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attempted dehydration could not be purified by recrystal- 
lization or by evaporative distillation. 

The preparation of the keto diester VI via allylic oxi- 
dation of ethyl 2-methyl-2-carbethoxycyclohexylideneace- 
tate was attempted. The starting material was prepared 
by treatment of 2-methyl-2-carbethoxycyclohexanone with 
zinc and ethyl bromoacetate, and dehydration of the result- 
ing Reformatsky ester with thionyl chloride and pyridine. 
This unsaturated ester failed to react with t-butyl chro- 
mate, and underwent cleavage of the double bond to form 
2-methyl-2-carbethoxycyclohexanone when treated with 
chromic anhydride in acetic acid. The allylic bromide 
formed from the unsaturated ester and N-bromosuccini- 
mide dehydrohalogenated during the reaction, and could 
not be isolated. 

The only material of possible utility obtained in this 
sequence of reactions, ethyl 2-methyl-2-carbethoxy -6- 
acetoxycyclohexylideneacetate, was formed in very low 
yield as a component of a mixture of products resulting 
from the reaction of the unsaturated ester with selenium 
dioxide in acetic anhydride, or lead tetraacetate in the 
same solvent. This product could not be isolated by dis- 
tillation. Its presence was inferred from the infrared 
spectrum of the mixture, and the fact that treatment of the 
mixture with hydrochloric acid formed a product with a 
strong band at 5.58 w assumed to arise from the presence 
of an unsaturated ¥-lactone. As a result of the low yields 
and difficulty anticipated in isolation of the product this 
route was abandoned. 66 pages. $2.00. Mic 57-1549 


CONFIGURATIONAL STUDIES 
OF VINYLLITHIUM COMPOUNDS 


(Publication No. 20,856) 


John William Crump, Ph.D. 
University of Illinois, 1957 


cis- and trans-1-Bromopropene were allowed to react 
with metallic lithium in refluxing ether for a period of 
2.0-3.9 hours, and the lithium compounds trapped with 
benzaldehyde. Retention of configuration during the reac- 
tion was shown to be complete in the case of the cis- 
isomer, and to be at least 90% complete in the case of the 
less stable trans-isomer. The products, cis- and trans - 
1-phenyl-2-buten-1-ol, were synthesized by independent 
routes for comparison with the products of the lithium 
reactions. 

cis- and trans-a -Methyl-8-bromostyrene were al- 
lowed to react with n-butyllithium in ether at temperatures 
from -35° to 30°, and the product treated with either 
benzaldehyde or water. The product, in every case, con- 
sisted of methylphenylacetylene; none of the product re- 
sulting from lithium-bromine exchange was found. When 
the same isomers were allowed to react with metallic 
lithium in refluxing ether, the product consisted of approx- 
imately equal quantities of methylphenylacetylene and a- 
methylstyrene. One of the isomeric a@-bromopropenyl- 
benzenes was prepared and treated with butyllithium, 
followed by hydrolysis. At -35°, trans- and cis-propenyl- 
benzene were formed in a ratio of 8.6:1; at higher tem- 
peratures, slightly more of the cis-isomer was formed. 
cis -Propenylbenzene was prepared as a model compound. 














1-Phenyl-1-p-chlorophenyl-2-iodoethylene was pre- 
pared by treatment of the corresponding Grignard reagent 
with diiodoacetylene. When treated with butyllithium, it 
yielded largely lithium-iodine exchange, with only a small 
amount of rearrangement to p-chlorotolan. 

3-Chloro-2-iodo-3-phenylpropionic acid was treated 
with sodium bicarbonate in acetone. In addition to cinnamic 
acid, formed by elimination of iodine monochloride, there 
was obtained a 31% yield of the cinnamic ester of hydroxy- 
acetone. 

An attempted preparation of 3-hydroxy-2-phenylbutyric 
acid by the Ivanov reaction is described, The major prod- 
uct isolated (36% yield) was 3-benzyl-3-hydroxy -2 -phenyl- 
valeric acid, formed by initial coupling of ethylmagnesium 
bromide with phenylacetic acid to give ethyl benzyl ketone. 
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INVESTIGATIONS IN THE CHEMISTRY OF 
BETAINE-PHENOPY RIDONES. 
THE SIMPLEST POSSIBLE MEROCYANINE. 


(Publication No. 18,957) 


Darwin Darrell Davis, Ph.D. 
University of Minnesota, 1955 


Major Adviser: Professor C. F. Koelsch 


1, The problem — The investigation of compounds of 
general structure I, called “merocyanines” by Brooker (1), 
has been extended to the simplest example of the sub- 
stances meeting certain requirements regarding end group 
ring size and type. The all-carbon (except the necessary 
N atom) six-membered rings of maximum unsaturation 
plus the linearity and symmetry due to n = O and all-para 
substitution allow a maximum contribution of the un- 
charged form. 





QO 
_N C 


ore 
(  €=(=C-C=)sC + —4 


II (R = CHs) 


R R 
_ © a 
O= ()- N-CHs +«—> of \) / \N-cHs 
— —— III (R = H) 
R R 

The system studied in this thesis is called a betaine- 
phenopyridone. Two examples are included: N-methyl-2, 
6 -dimethyl-4-(p-hydroxyphenyl)-pyridinium betaine- 
phenopyridone (II); and N-methyl-4-(p-hydroxypheny]l) - 
pyridinium betaine-phenopyridone (Il). 

2. Syntheses of the betaine-phenopyridones - A rela- 
tively simple route was available to compound II, there- 
fore it was studied as a model for the ultimately desired III. 
The Hantzsch reaction of anisaldehyde, ammonia, and 
ethyl acetoacetate, followed by nitric acid dehydrogenation, 
gave 2,6-dimethyl-3,5-dicarbethoxy -4 -(p-methoxypheny])- 
pyridine. Ester hydrolysis, thermal decarboxylation, and 
HBr methoxyl cleavage gave 2,6-dimethyl-4-(p-hydroxy- 
phenyl)-pyridine. The methiodide of this substance was 
prepared and treated with alkali, producing II. 

The Guareschi pyridine synthesis with anisaldehyde, 
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ethyl cyanoacetate, and ammonia gave 2,6-dihydroxy-3,5- 
dicyano-4-(p-methoxyphenyl)-pyridine, Sulfuric acid hy- 
drolysis and decarboxylation, chlorination with POCI]s; 
under pressure, hydrogenolysis, and methoxyl cleavage 
produced 4-(p-hydroxyphenyl)-pyridine. The methiodide 
of this compound, upon treatment with Ag2O, produced 
compound III. 

3. Properties —- Compounds II and III were brick-red 
solids of indefinite decomposition points when anhydrous, 
forming yellow trihydrates on exposure to moisture. They 
were reducible by hydrogen over PtOz2, although II was re- 
duced extremely slowly; III readily gave N-methyl-4-(p- 
hydroxyphenyl)-piperidine (m.p., 180-1°C.). Both mate- 
rials were readily brominated and nitrated, giving dibromo 
and dinitro derivatives. Compounds III and II were found 
to give stable complexes with several dihydric phenols, as 
shown in the table. 








Derivative 





Phenol II (m.p., °C.) 


1:1 (268-72 d.) 
2:1 (262-6 d.) 
catechol 1:1 (211-14 d.) 2:1 (252-4.5 d.) 
p,p'dihydroxybiphenyl 1:1 (256-9 d.) 1:1 (4350) 
hydroquinone 1:1 ( d. to 255) —— 


Il (m.p., °C.) 
1:1 (251.5-4.5 d.) 











resorcinol 





Several simple salts with acids were prepared also. 
Treatment of II with potassium ferricyanide effected a di- 
merization similar to the reaction of this reagent with 
phenols. 

Thermochromism and solvatochromism were exhibited 
by solutions of 1 and III. As the polarities of the solvents 
were changed, the absorption maxima of the solutions were 
shifted. This was measured for solutions of compound III 
in water-pyridine mixtures of varying composition; e.g. 
the absorption maximum for the pure pyridine solution of 
II was at 490 mu., while in aqueous 1% NaOH it appeared 
at 390 mu. These properties are a result of the effect on 
solvation-stabilization of the betaine form of the molecules 
by variations in properties of the solvent. 


The ultra-violet and infra-red spectra have been corre- 
lated with the various forms and derivatives of the betaine- 


phenopyridones in an effort to gain an insight into the rela- 
tive contributions of the charged and uncharged forms. 


Reference 


1. L. Brooker et al., J. Am. Chem. Soc. 73, 5326 (1951). 
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SOME ASPECTS OF THE CHEMISTRY OF 
3,4-DIHA LOPERF LUOROCYCLOBUTENES 


(Publication No. 21,080) 
Max Peter Dreyfuss, Ph.D. 
Cornell University, 1957 


The results of an investigation of the chemistry of the 


four-membered ring compounds listed below are described. 





The work was primarily concerned with the reactions in- 
volving the allylic halogens. 








a r T 
I CF=CFCCIFCCIF VII CF=CFCHFCCIF 
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Il CF=CFCCIFCFI VII CF=CFCHFCFI 
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WI CF=CFCFICFI XX CF=CFCHFCBrF 
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IV CF=CFCBrFCFI X CF=CFCHFCHF 








V CF=CFCBrFCBrF XI CCIFCCIFCCIFCCIF 








f — 
VI CF=CFCBrFCCIF XII CHFCCIFCCIFCCIF 


The starting material, I, was synthesized by a route 
previously developed in this laboratory by Carroll and 
Miller. A free radical mechanism for the thermal dimeri- 
zation of CCIF=CCIF, an early step in this synthesis, was 
proposed. In the present work additional support for this 
mechanism was obtained by isolating small amounts of the 
by-products which were predicted. 

It was shown that the diene precursor of I, CCIF= 
CFCF=CCIF, readily added only one mole of bromine to 
yield the 1,2-addition product, CBrC1IFCBrFCF=CCIF. 
Only CBrC1FCBrFCOOH was isolated from the oxidation 
of this dibromide. This represents an unusual example of 
clear-cut, 1,2-addition to a conjugated perhalobutadiene, 

The allylic halogens of the 3,4-dihaloperfluorocyclo- 
butens were found to be quite reactive. The observed re- 
actions were consistent with the Sy-2' substitution mech- 
anism previously shown to occur with highly fluorinated 
open chain allylic halides. Compound I reacted readily 
with sodium iodide in acetone to yield II and III. Small 
amounts of structural impurities shown to be present in I, 
probably largely the 1,4-dichloro isomer, were removed 
by this reaction and pure III was obtained. The prepara- 
tion of other members of the series, I-VI, by substitution 
reactions with halide ions in solution tended to give mix- 
tures. The mixtures arose, in part, from vinyl and allyl 
fluorine displacement, subsequently shown to occur with 
perfluorocyclobutene by reaction with lithium halide in 
acetone. However, it was found that iodine monochloride 
and bromine reacted to replace allylic iodine, as shown 
below, and thus furnished a convenient preparatory method 
for obtaining high yields of pure products. 


m —¢, , —tL, Cle yy 
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Il + VI 

Compounds containing allylic iodine reacted with zinc 
in ethanol to yield hydro-derivatives, which exhibited re- 
activities as shown below. 





1 a> vo —t> xm KOH. 


VI Nal 6 6vm 
acetone 








Zn. 
IV EtOH” »60L 0* ~C + sO 
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Preliminary attempts to dehalogenate II and III yielded 
largely condensation products. The reaction of VII with 
powdered potassium hydroxide gave acetic acid and oxalic 
acid as the only organic products isolated. 

145 pages. $2.00. Mic 57-1552 


PART I: STUDIES ON THE BECKMANN 
REARRANGEMENT OF 
1,3-DIACETYLAZULENE DIOXIME 
PART II: A STUDY OF SOME 
HY DROACENAPHTHENES 


(Publication No. 20,380) 


Charles Gerhard Fritz, Ph.D. 
University of Washington, 1956 


Part I 

Further investigations into the chemical nature of 
azulene and its derivatives have been conducted. A special 
study has been made of the diacetylation of azulene and the 
acetylation of l-acetylazulene. It has been found that the 
diacetyl derivative of azulene is readily obtained whenever 
the solvent chosen is capable of dissolving the Lewis acid- 
azulene complex. It has been shown, by the conversion of 
the diacetylazulene compound to the known 1,3-dibromo- 
azulene, that the two acetyl groups of diacetylazulene are 
in the 1- and 3-positions. 

It has been found that the Beckmann rearrangement of 
1,3-diacetylazulene dioxime proceeds readily with phos- 
phorous pentachloride to yield 1,3-di(N-acetylamino) 
azulene. When the dioxime is acetylated with acetic an- 
hydride, two distinct dioxime diacetates result. These di- 
acetates can be separated by fractional crystallization. 
The structure of these two diacetates has been investigated 
and it has been found that they must represent steric iso- 
mers of each other. One of the diacetates, which has been 
labeled “A” most probably possesses a trans-trans struc- 
ture. The other one, labeled “B,” has been assigned a cis- 
trans structure. It has been found that the rearrangement 
of diacetate “A” yields a fairly large amount of 1,3-di(N- 
acetylamino)azulene and a somewhat smaller amount of the 
hydrolysis product 1-N-acetylamino-3-acetylazulene when 
the rearrangement is carried out in an ethanolic solution 
of acetic acid. When a large amount of sodium acetate 
buffer is present in the rearrangement medium, the amount 
of 1,3-di(N-acetylamino)azulene and 1-N-acetylamino-3- 
acetylazulene is decreased, while a fairly large amount of 
1-N-acetylamino-3-acetylazulene oxime can be isolated. 

The rearrangement of diacetate “B” proceeds in a much 
smaller over-all yield, and the main product is found to be 
1-N-acetylamino-3-acetylazulene. It has furthermore been 
found that the diacetate “B” is readily hydrolyzed to 1-N- 
acetylamino-3-acetylazulene during chromatography over 
an alumina column. This hydrolysis does not take place 
when the diacetate “A” is treated similarly. 

To aid in the identification of all possible rearrange- 
ment products, sixteen new azulene derivatives have been 
synthesized, Five of these are isomeric with 1,3-diacetyl- 
azulene dioxime. 











Part I 
The synthesis of bezx(cd)bicyclo(3.3.0)octane has been 





attempted. An investigation into the possible routes to 6- 
hydroxy -2a,3,4,5-tetrahydroacenaphthene, an intermediate 
in the proposed synthesis of benz (cd)bicyclo(3.3.0)octane, 
has been carried out. It has been found that this compound 
is best synthesized by the oxidation of 6-acetyl-2a,3,4,5- 
tetrahydroacenaphthene with trifluoroperacetic acid and 
subsequent hydrolysis with lithium aluminum hydride of 
the ester so obtained. 

6-amino-2a,3,4,5-tetrahydroacenaphthene has been 
synthesized by the reduction of 6-aminoacenaphthene with 
sodium in boiling amyl alcohol. This compound has been 
shown to be identical with one obtained from the Beckmann 
rearrangement of 6-acetyl-2a,3,4,5-tetrahydroacenaph- 
thene., 

The reduction of 5-nitroacenaphthene has been carried 
out with nickel, platinum and rhodium catalysts. In each 
case the yields are far above those obtained previously. 

The reduction of acenaphthene with rhodium on alumina 
under Parr bomb conditions has been found to yield on 
octahydroacenaphthene. The position of the double bond 
in this alkene has been investigated, Physical and physico- 
chemical methods clearly show that it must be in a di- 
tertiary position. It has not been possible to determine 
the exact position of this ditertiary double bond. 

It has been found that the reduction of 6-hydroxy-2a, - 
3,4,5-tetrahydroacenaphthene with Raney nickel at high 
pressures and temperatures yields 4 isomeric 5-hydroxy- 
perhydroacenaphthenes. The relationship of these steric 
isomers has been investigated, and the structure of two of 
these isomers established. 

It has been found that the reduction of 5-keto-2a,3,4,5- 
tetrahydroacenaphthene with a rhodium on alumina cata- 
lyst under Parr bomb conditions yields five compounds: 
octahydroacenaphthene, 5-ketoperhydroacenaphthene, two 
isomeric 5-hydroxyperhydroacenaphthenes, and 5-hydroxy- 
2a,3,4,5-tetrahydroacenaphthene. Possible stereochemi- 
cal structures have been assigned to the two 5-hydroxy- 
perhydroacenaphthenes. 189 pages. $2.50. Mic 57-1553 


THE ADDITION OF t-BUTYLMAGNESIUM 
CHLORIDE TO 2,2-DIPHENYL- 
1-ACENAPHTHENONE 


(Publication No. 20,864) 


Gary Walter Griffin, Ph.D. 
University of Illinois, 1957 


Earlier investigations have revealed that the trityl 
group confers on aryl ketones many of the properties as- 
sociated with hindering radicals of the mesityl or duryl 
type and that conjugate addition of Grignard reagents to 
such ketones thus could be achieved. For example, B- 
benzopinacolone, the simplest trityl aryl ketone was 
shown to be susceptible to conjugate nucleophilic attack by 
phenyl, t-butyl, t-amyl and benzyl Grignard reagents. 

In view of these observations it was decided to examine 
the behavior of a fused ring analog of B-benzopinacolone, 
namely, 2,2-diphenyl-1-acenaphthenone, toward various 
Grignard reagents. This substance, when treated under 
“forcing” conditions with t-butylmagnesium chloride, af- 
forded two major products — a dihydroaromatic ketone 
(31 per cent) and an aromatic ketone (6 per cent), both of 
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which possessed the t-butyl group. The aromaticity of the 
former ketone was restored on treatment with chloranil. 

A by-product in this, as well as many other attempted de- 
hydrogenations, was 2,2-diphenyl-1-acenaphthenone formed 
by the loss of the elements of isobutane. The aromatized 
ketone was shown to be identical with either the 5- or 6-t- 
butyl-2-2,diphenyl-1-acenaphthenone, which were pre- 
pared simultaneously by an independent synthetic route. 
Oxidative degradation, catalytic reduction and spectral evi- 
dence served to restrict the location of the t-butyl group 

to the 6 position. The aromatic t-butyl adduct was as- 
signed the structure 8-t-butyl-2,2-diphenyl-1-acenaphthe - 
none by a process of elimination and spectral evidence. 

The condensations of two other Grignard reagents with 
2,2-diphenyl-1-acenaphthenone were also examined. 
Methylmagnesium iodide was shown to add to this ketone 
in the 1,2 manner with subsequent elimination of water, 
presumably during the workup, to give 1,1-diphenyl-2- 
methylideneacenaphthene. Evidence for this structure was 
obtained from the results of infrared and combustion an- 
alysis. The proof of structure was completed by its oxi- 
dation to its precursor ketone with potassium permanga- 
nate. Infrared data indicate that phenylmagnesium bromide 
arylates 2,2-diphenyl-1-acenaphthenone in the 8 position, 
affording a 91.5 per cent yield of the aromatic ketone. The 
1,4 mode of addition is reminiscent of the behavior ob- 
served with many other hindered aromatic ketones toward 
the phenyl reagent. 

The reaction of @-naphthyl triphenylmethyl ketone, a 
close analog of B-benzopinacolone, with t-butylmagnesium 
chloride was also studied. Four crystalline products were 
isolated and subjected to infrared and combustion analyses. 
Three of the adducts were ketones while the fourth pos- 
sessed, surprisingly, no oxygen function and had an empiri- 
cal formula of Cs4Hss. Of the ketones, two had composi- 
tions and properties consistent with a mono-t-butyl 
dihydroaraomatic structure, while the third was tetrahy- 
droaromatic and contained two t-butyl groups. 

109 pages. $2.00. Mic 57-1554 


THE SYNTHESIS AND OXIDATION 
OF 1,1-DIBENZYLHYDRAZINES 


(Publication No. 20,923) 


Kenneth Lee Hamm, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Stanley Wawzonek 


1,1-Dibenzylhydrazine is converted to bibenzyl, rather 
than the expected tetrabenzyltetrazene by oxidation with 
yellow mercuric oxide. In order to delineate the scope of 
this oxidation, several 1,1-dibenzylhydrazines, in which 
one benzyl group bears a substituent group in the para- 
position (I), have been prepared and oxidized in ethanolic 
solution by yellow mercuric oxide. The only identifiable 
organic product isolated from each oxidation was a 4-sub- 
stituted bibenzyl (II). 

The oxidation of 1-benzyl-1-furfurylhydrazine resulted 
in a 35% yield of 2-(8-phenylethyl)furan. This would indi- 
cate that a benzyl-like group containing a heterocyclic nu- 
cleus can be substituted for a benzyl residue in the 1,1- 
disubstituted hydrazine in the above oxidation. 








p-XCeH, CHo 





> p-XCeHa CHo CHo Ce Hs 


C.Hs CHo 


I II 
x Yield of II, % 
CH;0- 53 
CH; 27 
Ci. 28 


(CHs)2N- 12 


Using 1-benzyl-1-(p-methoxybenzyl)hydrazine as a 
model compound, other oxidizing agents were examined. 
Potassium permanganate in acetone, Fehlings’ solution 
and air all gave 4-methoxybibenzyl in varying yields. With 
quinone 1,4-dibenzyl-1,4-bis(p-methoxybenzyl)-2-tetra- 
zene was obtained in 22% yield. A small amount of the 
tetrazene was also obtained when mercuric acetate was 
the oxidant. 

The hydrazines were all prepared by the same general 
method. Benzylamine and a suitably substituted benzalde- 
hyde gave a Schiff base. Reduction of the latter compound 
to the amine, followed in order by nitrosation and reduc- 
tion with lithium aluminum hydride, gave the desired 1,1- 
dibenzylhydrazine. 113 pages. $2.00. Mic 57-1555 








A NEW PROCEDURE FOR DETERMINING THE 
STRUCTURE OF POLYSACCHARIDES 


(Publication No. 20,555) 


George W. Huffman, Ph.D. 
The University of Minnesota, 1956 


Section I 


A new procedure has been devised for the determination 
of the structure of polysaccharides, consisting of periodate 
oxidation followed by reduction of the polyaldehyde to the 
polyalcohol, methylation of the polyalcohol and finally, hy- 
drolysis of the methylated polyalcohol and examination of 
the hydrolytic products. 

The procedure was developed by studying the behavior 
of a number of “model compounds” when subjected to this 
same series of reactions. The “model compounds” used 
were methyl 8-D-xylopyranoside, methyl a -D-glucopyran- 
oside and methyl B-D-lactoside. These “model compounds” 
were subjected to periodate oxidation, reduction to the cor- 
responding alcohols and methylation. The hydrolytic frag- 
ments from these “model compounds” were identified and 
crystalline derivatives were prepared as follows. (a) 
From the methyl B-D-xylopyranoside, methoxyacetal- 
dehyde and mono-O-methy] ethylene glycol were obtained 
and were characterized as the p-nitrophenylhydrazone and 
-O-trityl derivatives respectively. (b) Methoxyacetal- 


dehyde and 1,3-di-O-methyl glycerol were obtained from 


the methyl a@-D-glucopyranoside, the methoxyacetaldehyde 
being characterized as the p-nitrophenylhydrazone and the 
1,3-di-O-methyl glycerol being characterized as both the 
p-nitrobenzoate and the tosylate. (c) Methoxyacetaldehyde, 
1,3-di-O-methyl glycerol and 1,4-di-O-methyl erythritol 
were obtained from the methyl B-D-lactoside and were 
characterized as the p-nitrophenylhydrazone, p-nitro- 
benzoate and di-O-tosylate respectively. 
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Initial testing of the procedure on polysaccharides was 
made by carrying out the above sequence of reactions on 
cellulose, the two expected products, methoxyacetaldehyde 
and 1,4-di-O-methyl erythritol being characterized as be- 
fore. Some minor constituents present in the hydrolyzate 
of the methylated cellulose polyalcohol were not identified. 

Correlation of the structures of methyl B-D-lactoside 
and methyl B-D-cellobioside was also carried out by means 
of periodate oxidation, reduction of the tetraaldehydes 
formed and comparison of the hexahydric alcohols which 
were shown to be identical. 


Section II 


The alcohols obtained by reduction of periodate oxidized 
carbohydrates and the methylated derivatives of these al- 
cohols gave high erratic methoxyl values when the Ziesel 
methoxyl procedure was used. The cause of the high er- 
ratic methoxyl was traced to the formation of polyhydric 
alcohols such as ethylene glycol, glycerol and erythritol, 
these polyhydric alcohols being partially converted to 
alkyl iodides by the action of hydriodic acid. An investiga- 
tion of procedures for selective methoxyl determination 
showed that a procedure recommended by Gran for deter- 
mination of methoxyl in the presence of ethoxyl gave true 
reproducible methoxyl values when applied to the methyl- 
ated alcohols obtained by reduction of periodate oxidized 
carbohydrates. 


Section Ill 


A hemicellulose, which is tightly bound to the cellulose 
and is released by an alternate extraction with water and 
drying procedure, has been isolated from Whatman No. 1 
filter paper. It has been shown that the hemicellulose ma- 
terial is released through at least six alternate extraction 
and drying procedures. 

The crude extract was purified by acetylation. After 
regeneration from the acetate, the polysaccharide was 
shown to be composed of xylose (53.6%), arabinose (15.8%), 
glucose (11.1%), galactose (1.9%) and two acidic compo- 
nents thought to be a uronic acid (13.6%) and an aldobiu- 
ronic acid (4.1%). 

The polysaccharide was subjected to methylation and 
the methylated polysaccharide obtained was hydrolyzed to 
give 3-O-methyl-D-xylose, 2,3-di-O-methyl-D-xylose, 2, 
4 ,6-tri-O-methyl- -D-glucose, an unidentified acidic com- 
ponent, a component thought to be either a mono- O-methyl- 
L-arabinose or a di-O-methyl-D-galactose and a more 
highly methylated component thought to be a mixture of 2, 
3,4,6-tetra-O-methyl-D-glucose and 2,3,5-tri- O-methyl- 
L-arabinose. a 7 

The ratios of the components showed that the hemicel- 
lulose had a highly branched structure. 

124 pages. $2.00. Mic 57-1556 


DEUTERATION OF AROMATIC HYDROCARBONS 
(Publication No. 20,523) 
Gale Wendell Matson, Ph.D. 
University of Minnesota, 1956 


The object of this investigation was to study aromatic 
substitution by use of deuterium exchange techniques. The 
rate of exchange may be considered indicative of the 





reactivities of the aromatic hydrocarbons chosen for study. 
Various alkyl-aryl hydrocarbons were investigated ina 
homogeneous system with the deuterating agent being a 
mixture of trifluoroacetic acid and deuterium oxide. The 
hydrocarbons investigated were benzene, toluene, ethyl- 
benzene, n-propylbenzene, i-propylbenzene, n-butylbenzene, 
s-butylbenzene and t-butylbenzene. It was shown that no 
exchange takes place with the alpha-hydrogen atom. 

The study was also directed towards evaluation of the 
reactivities of the various ring positions of these hydro- 
carbons. The randomly deuterated hydrocarbons were 
subjected to nitration followed by separation of the nitro 
isomers to determine the fraction of deuterium which had 
entered the ortho, meta and para positions. 

The deuterium content values were determined by com- 
bustion of the randomly deuterated compounds or their 
nitro derivatives followed by reduction of the resulting 
water -heavy water mixture over zinc, The final mixture 
of hydrogen and deuterium was subjected to mass spectro- 
metric analysis to give the 3/2 ratio, the ratio of DH 
molecules to Hz molecules. A value of the fraction mono- 
deuteroaromatic found, Dno., was then calculated. Second 
order rate constants were calculated for the random deu- 
teration for each alkyl-aryl hydrocarbon and then related 
to the rate constant determined for benzene to give a final 








value for the relative reactivities, oe 

Random deuterations using 0.05 moles aromatic to 100 
ml., reagent, which contained 0.0515 moles deuterium as 
heavy water and 0.128 moles trifluoroacetic acid, gave the 
DR 
OH 124; Ethyl- 
benzene = 105; n-Propylbenzene = 85; i-Propylbenzene = 
92; n- Butylbenzene = 74; s- Butylbenzene = 70; t-Butyl- 
benzene = 68. 

The distribution of the deuterium in the aromatic nu- 
cleus was arrived at as follows. The total amount of deu- 
terium in the nucleus was first determined. Then various 
nitro derivatives were prepared and analyzed for deuterium, 
Through the use of the fact that the total Dno. is equal to 
the summation of the deuterium contents in the unsubsti- 
tuted positions and taking into consideration the relative 
reactivity of the compound compared with benzene and the 
fact that benzene has six equivalent positions open for at- 
tack the positional reactivities, partial rate factors, were 
determined. The following series shows the effect of de- 
creasing the number of alpha-hydrogen atoms on the alkyl 
group and increasing the size of the side chain, The meta 
value was determined only for toluene. (Benzene = 6) 


following k_ values: Benzene = 1; Toluene = 





CHs CH2CHs3 


Z7~, 196119 
6.110.2 
lw 


339722 


CH(CH3)z2 C(CHs)s 


Cue CO} 121713 Cu 


273118 229116 217113 


Exchanges were also carried out using a H2O-F3CCO2H 
reagent along with deuteroisomers of toluene in which the 
corresponding deuterium isomers were prepared from 
ortho-, meta- and para- bromotoluene. The results of ex- 
change of deuterium out of the ring gave the same value 
for (0/p), as for exchange of deuterium into the ring which 
suggests. a Similar attacking species for both types of ex- 
change. 

The results which show that deuteration is a typical 
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aromatic substitution reaction (1) are in fair agreement 
with Brown’s (2) theory of orientation for aromatic sub- 
stitution. 
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PORPHYRINS IN GILSONITE 
(Publication No. 20,354) 


Lloyd R. McGee, Ph.D. 
University of Utah, 1957 


Chairman: -J. M. Sugihara 


A porphyrin fraction has been isolated from Bonanza 
and Eureka Gilsonite in yields of 0.03% and 0.004%, respec- 
tively. The porphyrin-containing material was concen- 
trated by an ethyl acetate extraction, by which about 30% 
of the Gilsonite was dissolved. The porphyrin fraction 
was removed from the Gilsonite concentrate by extraction 
with hydrogen bromide in glacial acetic acid. The accom- 
panying basic contaminants were removed from the por- 
phyrin fraction by formation of the nickel porphyrin com- 
plex followed by subsequent extraction with concentrated 
hydrochloric acid, in which the metal complex is insoluble. 
The free porphyrin was regenerated by the action of con- 
centrated sulfuric acid. 

Chromatography of the porphyrin fraction on calcium 
carbonate caused the major part of the fraction to move as 
a Single band, demonstrating that the material contained 
but one principal constituent. 

The major porphyrin of Gilsonite was shown to be de- 
oxophylloerythro-etioporphyrin by comparison of its visi- 
ble spectrum with that of the synthetic compound. Analysis, 
chromatographic behavior, and hydrogen chloride number 
provided additional bases for this identification. 

The porphyrin metal complex was isolated from Gil- 
sonite by a series of three chromatograms on alumina and 
two chromatograms on silica gel and Celite. Spectral de- 
terminations showed that the complex was that of nickel. 

Chromatography of the porphyrin fraction with adsorb- 
ents mixed with Celite caused changes to occur in the por- 
phyrin molecule, which were interpreted as being due to 
the formation of porphyrin metal complexes. Such changes 
did not occur when the adsorbents were used without Celite. 

The isolation of deoxophylloerythro-etioporphyrin sug- 
gests that Gilsonite is essentially or totally of plant origin. 

63 pages. $2.00. Mic 57-1558 





THE REACTION OF GRIGNARD 
REAGENTS WITH a,8-UNSATURATED ACIDS. 
HIGHLY BRANCHED UNSATURATED 
MALONIC ACIDS. 


(Publication No. 21,011) 


Howard Emerson Merrill, Ph.D. 
University of Pittsburgh, 1957 


Grignard reagents were reacted with butylbutadienoic 
acid, C4H»-C(COzH)=C=CHz. Upon hydrolysis 2-butyl-3- 
substituted-3-butenoic acids, C4H»-CH(COz2H)-C(R)=CHz2, 
were isolated in high yield, Also 2-butyl-2,3-pentadienoic 
acid was reacted with t-butylmagnesium chloride and the 
product was 2-butyl-3-t-butyl-3-pentenoic acid. Proof of 
structure studies was carried out on the products. 

a,8-Acetylenic acids fail to undergo a similar addition 
reaction with Grignard reagents and yield only acetylenic 
alcohols or ketones. 

The adduct formed by the reaction of allenic acids with 
Grignard reagents undergoes carbonation to yield highly 
substituted unsaturated malonic acids, R-C(CO2H)2C(R')= 
CR"R"™ in high yield. These dibasic acids titrate in 50 per 
cent alcohol as monobasic acids, but undergo quantitative 
esterification with diazomethane to give the corresponding 
dimethyl ester with the evolution of two moles of nitrogen. 
Proof of structure studies on these malonic acids was 
carried out and a discussion of their acidic properties is 
included, 

The adducts formed by the reaction of Grignard re- 
agents with a,f-olefinic acids were carbonated. The prod- 
ucts were substituted malonic acids; however, they were 
not produced in yields as high as in the case of carbona- 
tion of the adducts formed by the reaction of Grignard re- 
agents with allenic acids. 

The structure of the “dimeric” acid found in the carbo- 
nation products of the Grignard reagent formed from 1- 
bromo-2-heptyne was reinvestigated. The “dimeric” acid 
was assigned the structure butyl /1-(3-hepta-1,2-dienyl) 
vinyl/malonic acid. 

The methods used in the proof of structure included: 
elementary analysis, infrared spectra, nuclear magnetic 
resonance spectra, neutralization equivalents, hydrogena- 
tion equivalents, decarboxylation equivalents, esterifica- 
tion equivalents, ozonolysis, preparation of derivatives, 
and conversion into known compounds. 

140 pages. $2.00. Mic 57-1559 


SYNTHESIS AND SPECTRA OF 
2-ARYLCYCLOPROPANECARBONYL COMPOUNDS 


(Publication No, 21,025) 


Richard Joseph Mohrbacher, Ph.D. 
The University of Nebraska, 1956 


Adviser: Norman H,. Cromwell 


A literature survey revealed that no arylcyclopropyl 
ketones possessing a single substituent on the 2 position 
had ever been reported. The purpose of this study was to 
investigate methods of preparing 2-aryl-1-aroylcyclopro- 
panes and to compare their ultraviolet and infrared 
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absorption spectra with that of the parent a,f8-unsaturated 
ketones and analogous ethylene imine ketones and epoxy 
ketones. Since there had been little reported spectral 
evidence for assigning the structures of the cis-trans iso- 
mers of 2-phenylcyclopropanecarboxylic acid, a study of 
the ultraviolet and infrared spectra of these two acids and 
their p-nitrobenzyl esters was made. 

Four different methods have been worked out for the 
preparation of 2-aryl-l-aroylcyclopropanes. The new 
ketone, 2-phenyl-1-(4-phenylbenzoyl)cyclopropane, was 
prepared in fair yields by: (a) the reaction of a -diazo-4- 
phenylacetophenone with styrene in the presence of copper 
powder, (b) the reaction of 2-phenylcyclopropanecarbonyl 
chloride with di-(4-biphenylyl)cadmium, and (c) the reac- 
tion of the new nitrile, 2-phenylcyclopropanecarbonitrile, 
with 4-biphenylyllithium and 4-biphenylylmagnesium bro- 
mide, The reaction of a new ketone, 4-phenylacrylophe- 
none, with phenyldiazomethane yielded traces of 2-phenyl- 
1-(4-phenylbenzoyl)cyclopropane and an unidentified 
compound, Another new 2-aryl-1l-aroylcyclopropane, 2- 
phenyl-1-benzoylcyclopropane, was prepared in good yield 
by reaction of 2-phenylcyclopropanecarbonitrile with 
phenylmagnesium bromide. Extensive chemical proof was 
developed for the structure of 4-phenylacrylophenone. 
Both the cis and.trans isomers of the new ester, p-nitro- 
benzyl-2-phenylcyclopropanecarboxylate, were prepared 
from the corresponding isomeric acids. 

The ultraviolet and infrared spectra of all pertinent 
compounds were determined, and certain conclusions re- 
lating the structures of these compounds to their ultravio- 
let and infrared spectra were drawn. In general the trans 
isomers of the 2-arylcyclopropanecarbonyl compounds ab- 
sorbed light at longer wavelengths and greater intensities 
in the ultraviolet spectra than the corresponding cis iso- 











mers. In the infrared spectra the trans isomers exhibited 
a characteristic carbonyl band absorption at lower frequen- 
cies than the corresponding cis isomers. 
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A STUDY OF THE ACID CATALYZED 
REARRANGEMENT OF CINENIC 
ACID AND RELATED COMPOUNDS 


(Publication No, 20,840) 


John Thomas Ouderkirk, Ph.D. 
Cornell University, 1957 


The rearrangement of a-cinenic acid to geronic acid, 
discovered by Rupe in 1908, had been difficult to reconcile 
with current theories of molecular rearrangement mech- 
anisms, since it seemed to involve long range migration of 
a methyl group. In order to clarify the mechanism of this 
unusual reaction several compounds related to a-cinenic 
acid were synthesized. 

One approach required the preparation of 5-methyl-4- 
hexenoic acid, This acid was a key intermediate in the 
synthesis of a radioactive sample of a-cinenic acid, the 
rearrangement of which suggested two plausible paths for 
this previously misunderstood transformation. Both of 
these new paths involved a series of steps which resulted 
in transfer of a carboxyl group instead of long range 
methyl migration. To reinforce this finding, 2-carboxy-2- 





ethyl-6,6-dimethyltetrahydropyran was synthesized and 
rearranged under the conditions of the cinenic acid trans- 
formation. It was shown that the product resulting from 
this treatment was 2,2-dimethyl-6-oxooctanoic acid. The 
identity of the rearrangement product was established by 
an independent synthesis. Since this ketoacid could arise 
only by a carboxyl transfer, this result substantiates the 
results of the earlier study on a -cinenic acid-(2-methyl)- 
c**, and extends the scope of the rearrangement. 

2,8-Dimethyl-7-nonene-4-one, a possible intermediate 
in the synthesis of 2-carboxy -2-isobutyl-6 ,6-dimethyltet- 
rahydropyran was prepared, but the synthesis of the iso- 
butyl analogue of a-cinenic acid was not brought to com- 
pletion. 

In order to distinguish between the two mechanisms 
suggested for these rearrangements, it was of interest to 
discover whether an acetyl migration would occur when 
the methyl ketone related to a-cinenic acid, 2,2,6-tri- 
methyl-6-acetyltetrahydropyran, was subjected to strongly 
acidic conditions. The requisite ketone was synthesized 
by two independent routes, but the ketone was found to be 
drastically decomposed under rearrangement conditions. 

A number of reaction media were evaluated as a sub- 
stitute for concentrated sulfuric acid but none were capa- 
ble of promoting the rearrangement of @-cinenic acid. 
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SOME 3-SUBSTITUTED THIOPHENES 
(Publication No. 20,990) 


William Judd Raich, Ph.D. 
The University of Nebraska, 1957 


Adviser: C.S. Hamilton 


The purpose of this investigation has been the synthe- 
sis of some thiophene derivatives containing functional 
groups in the 3-position. The physical properties of these 
compounds were found to be similar to those of the corre- 
sponding benzene derivatives, but the similarity did not 
extend to the chemical properties in all cases, 

Separation of the isomers formed in the nitration of 
3-thenyl acetate showed that substitution in the 2-position 
was favored slightly over substitution in the 5-position. 
The structures of the isomers were proved by oxidation to 
the known thenoic acids. 2-Nitro-3-thenyl acetate was 
hydrolyzed and oxidized to 2-nitro-3-thenaldehyde, the 
phenylhydrazone and thiosemicarbazone of which were 
prepared. 

The condensation of the 2-nitro-3-thenaldehyde with 
acetophenone gave a mixture of the a-8-unsaturated ke- 
tone and the aldol. Both products were shown to undergo 
ring-closure to 6-phenylthieno(2,3-b)pyridine following 
reduction of the nitro group. Only a few examples of com- 
pounds containing this type of fused ring system have been 
reported previously and none has been prepared by this 
type of synthesis. 

The Knoevenagel reaction was applied to 3-thenalde - 
hyde in a synthesis of B-(3-thienyl)-acrylic acid and its 
ethyl ester. On nitration these derivatives gave mixtures 
of isomers which could not be separated completely. B- 
(2-Nitro-3-thienyl)-acrylic acid was proved to be one 
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product by comparison with an authentic sample of the iso- 
mer prepared by synthesis from 2-nitro-3-thenaldehyde 
and malonic acid. On reduction of the nitro group this 

acid failed to undergo ring-closure to a thieno(2,3-b)pyr- 
idine derivative. 

Several new compounds were prepared as part of two 
unsuccessful synthetic routes to a thieno(2,3-b)pyrrole. 

In this investigation fourteen previously unreported 
compounds have been prepared and identified. Some of the 
reactions reported have been applied to thiophene deriva- 
tives for the first time. 58 pages. $2.00. Mic 57-1562 


THE PREPARATION OF SOME 
BENZIMIDAZOLYL ANALOGS OF THE 
DIETHYL ESTER OF PTEROYLGLUTAMIC ACID 


(Publication No. 20,802) 


William Raymond Siegart, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr, Allan R. Day 


This investigation has dealt with the problem of pre- 
paring some benzimidazolyl analogs of the diethyl ester of 
pteroylglutamic acid. 

The analogs that have been prepared have contained 
substitutents on the carbon atom of the methyl bridge and 
substitutents in the benzene ring of the benzimidazole. The 
substitutents placed on the carbon atom of the methyl 
bridge were methyl, dimethyl, and phenyl. Chloro, nitro, 
and methyl groups were placed in the benzene ring of the 
benzimidazole. 

The preparation of the analogs was accomplished by 
condensing the 2-chloroalkyl(or aryl)benzimidazole with 
diethyl p-aminobenzoylglutamate at reflux temperature in 
anhydrous 1,4-dioxane with one equivalent of triethylamine 
present (two equivalents if the hydrochloride of the chloro 
compound was used) to act as the proton acceptor. 

The 2-chloroalkyl(or aryl)benzimidazole were prepared 
by the chlorination of 2-hydroxyalkyl(or aryl)benzimidazole 
with thionyl chloride, using, in some cases, chloroform as 
the solvent and in other cases, using thionyl chloride as 
the solvent as well as the chlorinating agent. When the 
free base of the chloro compound was obtained, it was done 
by neutralization of the hydrochloride with sodium bicarbo- 
nate, 

2-Hydroxyalkyl(or aryl)benzimidazoles were prepared 
either by the Phillips method or by a fusion method. 

Two analogs of the ethyl ester of pteroic acid were 
prepared also. The statements already made for the prep- 
aration of the analogs of the diethyl ester of pteroylglu- 
tamic acid apply here except, of course, the chloro com- 
pound was reacted with ethyl p-aminobenzoate. 

Thus the method for the preparation of benzimidazoly] 
analogs of the diethyl ester of pteroylglutamic acid has 
been improved and extended. 


95 pages. $2.00. Mic 57-1563 





THE DEUTERIUM ISOTOPE EFFECT IN THE 
SIDE-CHAIN HALOGENATION OF TOLUENE 


(Publication No. 20,399) 


Lynn Henry Slaugh, Ph.D. 
University of Washington, 1956 


The effects of para and alpha substituents on the mag- 
nitude of the deuterium isotope effect in halogenation of 
toluene and the effect due to the reactivity of the hydrogen- 
abstracting radical have been determined. Knowing the 
value of the isotope effect for the reaction of chlorine, 
bromine and succinimidyl radicals with toluene, the mech- 
anism of the reactions of sulfuryl chloride and N-choloro- 
succinimide have been studied. ‘ 

Toluene-a-d,, toluene-a-d,, p-chlorotoluene-a-d,, p- 
chlorotoluene-a-d,, p-methoxytoluene-a -d; , p-methoxy- 
toluene-a -d3;, ethylbenzene-a-d, , and cumene-a-di, have 
been synthesized and halogenated to a known extent using 
chlorine, sulfuryl chloride, bromine, N-bromosuccinimide 
and N-chlorosuccinimide in the presence of peroxides or 
ultraviolet light. 

Knowing the isotopic compositions from mass spectro- 
graphic analysis of the reactant, recovered starting ma- 
terial and resultant benzyl halide and also knowing the ex- 
tent of the reaction, the deuterium isotope effects were 
calculated for the above reactions. The intermolecular 
isotope effect was measured for p-methoxytoluene-a -ds, 
and cumene-a -d, , and the intramolecular isotope effect 
was determined in the other cases. 

The relative order of the isotope effects is cumene < 
ethylbenzene < p-methoxytoluene < toluene < p-chloro- 
toluene for the bromine, chlorine and succinimidyl radi- 
cals. The values of the isotope effect for toluene change 
with the hydrogen-abstracting radical in the following or- 
der N-succinimidyl > bromine > chlorine. The relative 
order of the activation energies for the above reactions is 
the same as that of the isotope effects. It was found that 
the more reactive the substrate or radical the lower was 
the value of the isotope effect. 

In each instance the monodeuterotoluene had a lower 
isotope effect than the dideuterotoluene for the same reac- 
tion. The average of the ratio of the two values is 0.92 t 
0.02 for the reactions studied. 

The above results can best be accounted for by consid- 
ering the cause of the deuterium isotope effect. The in- 
tramolecular isotope effect is defined as k,,/ Ky for the 
following reactions: 


Kay i 
>D-C. + HX (1) 


k 
Les H-C. + DX (2) 


Since the reactant is the same for both reaction (1) and (2), 
the zero-point energy in the ground state is the same. 
However, the transition states for the two reactions differ, 
and the zero-point energies for the two transition states 
differ to the extent that the hydrogen or deuterium bond is 
broken (a maximum difference being obtained when the 
bond is completely broken). The intermediate in reaction 
(1) has a lower zero-point energy than the one in reaction 
(2) because of the retention of the heavier deuterium with 
a lower zero-point energy. The difference in rate of 








H-C-D 
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reaction (1) and (2), therefore, is due to the difference in an ether oxygen, and three double bonds. The first double 
zero-point energy in the transition state. bond is conjugated with lactone L-2 and is shifted out of 
In the reactions having a low isotope effect (for exam - conjugation with the lactone carbonyl by base to give iso- 
ple, chlorination reactions) the bond is broken only to a columbin (II) (C2 0H220¢) (both lactones at 5.73). This 
small extent in the transition state, thus making k,, and compound is probably an enol ether involving tetrahydro- 
Kp more nearly alike. furan oxygen. This postulate explains the ultraviolet ab- 
The isotope effects for the reaction of sulfuryl chloride sorption of both columbin and isocolumbin at 210 my (log 
and chlorine with toluene-a-d,, were identical when the E = 3,80). 
reactions were carried out in carbon tetrachloride solvent, Columbin and a number of its derivatives undergo hy- 
but the value for sulfuryl chloride was considerably higher drogenolysis to acids on catalytic reduction with absorb- 
without a solvent. The following mechanism is in agree- tion of four moles of hydrogen. The second double bond, a 
ment with these results. methylene group (11.4) allylic to the ester oxygen of 
lactone L-2 and exo to the tetrahydrofuran ring, is respon- 
‘ sible for this process. The third double bond can be se- 
(1) R- + SO2Cle oo + aM lectively reduced catalytically in columbin and some of its 
- derivatives to form the corresponding dihydro compounds. 
(2) -SO2Cl ~ + OF The most interesting reaction of columbin is its ready 
, decarboxylation at its melting point (195°) to give decarbo- 
(3) RH + -502Cl >? + xycolumbin (III) (C1gH2204). A number of transformation 
. products closely related to columbin also undergo this 
(4) RH + Cl. ~nh + ml reaction. Isocolumbin, methylisocolumbin (V) (C21 H240s), 
and acetylisocolumbin (V) (C,, H,, O,) give respectively 
Step (4) is the propagating step in carbon tetrachloride and decarboxyisocolumbin (VI) (CigH2204), decarboxymethyl- 
step (3) or step (3) and step (4) are operative without a isocolumbin (VII) (C2oH240s), and decarboxyacetylisoco- 
solvent. lumbin (VIII) (C2: H240s). In all of these decarboxy com- 
The isotope effect for the reaction of N-chlorosuccini- pounds lactone L-1 has been eliminated as carbon dioxide 
mide with toluene-a -d; , was found to be a little larger than and the original hydroxyl has been converted to an uncon- 
the value for chlorine and considerably smaller than the jugated ketone carbonyl (5.85) or to the corresponding 
value for N-bromosuccinimide. The following mechanism derivative. Decarboxyacetylisocolumbin is an acetoxycy- 
is consistent with the above results. clohexadiene (A max = 271 my). Compounds II, VI, and 
VIII are converted by base to P-decarboxyisocolumbin (IX) 
_ (C19H220.4), a conjugated cyclohexenone (A = 230 my). 
(1) (CaH4Oz)N-Cle— (C4H402)N° + Cl The dihydro compounds mentioned above | fail to te 
boxylate. This double bond must then actively participate 
(2) Cl: + CeHs CHs —> HCl + CoHsCHa- in the decarboxylation reaction. eee of (I) 
. gives 1,2,5-trimethylnapthalene |K. Feist, et al., Ann., 
(3) HCl + (C4HsO2)N-Cl—+Clz + (C4H4O2)N-H 519, 124 (1935)], implying that the sclareol skelton (X) 


, structure (XI) is tentatively assigned to columbin, since it 
(4) CeHsCH2~ + (C4H«Oz2)N-Cl Cole Cis Cl + Cl explains all of the known chemical and spectral evidence. 














(5) CeHsCHe2- + (C4Hs.O2 )N-Cl—(C4H4O2)N: + CeHsCH2 Cl 


(6) (C,.H4O2 )N- + CsH;sCHs——’ (C4 H4O2 )N-H + C.sHsC H2° 


Apparently a dual mechanism is involved whereby both 
chlorine and, to a less extent, N-succinimidyl radicals are 
abstracting hydrogens (steps 2 and 6). 

218 pages. $2.85. Mic 57-1564 


CONSTITUTION OF COLUMBIN 101 pages. $2.00. Mic 57-1565 
(Publication No. 20,724) 


Edward John Soboczenski, Ph.D. 
The Ohio State University, 1956 


Columbin (I) (C2oH220¢) is the major better principle 
isolated from the root of the columbo vine, Jateorrhiza 
palmata, Miers. A number of its transformation products 
have been prepared and studied, emphasis being placed on 
their infrared and ultraviolet spectra. Columbin contains 
a hydroxyl group (2.86), an unconjugated §-lactone 
(5.73) (L-1), an @,B-unsaturated 6-lactone (5.80) (L-2), 
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THE EFFECT OF t-BUTYL GROUPS AND 
PHENYL GROUPS ON THE DISSOCIATION 
OF PHENOXYL RADICALS 


(Publication No. 20,540) 
William Kenneth Witsiepe, Ph.D. 
The University of Minnesota, 1956 


Major Adviser: C. F. Koelsch 


3ix t-butyl and phenyl substituted phenoxyl radicals 
were prepared and their percentages dissociation in ben- 
zene solution determined. 

1, 2,4,6-Triphenylphenol (I, m.p. 149-149.5°) was pre- 
pared by the hydrolytic cleavage of 1-(2,4,6-triphenyl- 
phenyl) -3-phenyltriazene (Il, m.p. 122.8-123°), II was 
formed by the action of 2,4,6-triphenylphenylmagnesium 
bromide (III,1) on phenylazide. I was also prepared from 
2,4,6-triphenylphenylbenzoate (IV, m.p. 175-175.2°). IV 
was prepared by the oxidation on III with benzoyl peroxide. 
2,6-Diphenyl-4-t-butylphenol (V, m.p. 97°) was synthesized 
by the alkylation of 2,6-diphenylphenol (2) with t-butyl 
chloride and aluminum chloride. 2,4-Diphenyl-6 -t-butyl- 
phenol (VI, b.p. 150-155° at .2 mm. was prepared by the 
alkylation of 2,4-diphenylphenol (3) with isobutylene and 
sulfuric acid, 2,4-Di-t-butyl-6-phenylphenol (VII, 4) was 
prepared by the alkylation of 4-t-butylphenol (5) with iso- 
butylene and sulfuric acid. 2,4,6-Tri-t-butylphenol(VII) 
and 2,6-di-t-butyl-4-phenylphenol (IX) were prepared by 
method of Stillson (4). 

2. I did not react rapidly with bromine in acétic acid 
although 2-acetoxy-2,4,6-triphenyl-2,5-cyclohexadienone 
(X, m.p. 135-135.5) was formed rapidly in the presence 
sodium acetate. 4-Propionoxy-2,4,6-triphenyl-3,5-cyclo- 
hexadienone (XI, m.p. 122.5-124°) was formed by the 
bromination of I in propionic acid and sodium propionate. 
Bromination of V in acetic acid and sodium acetate gave 
4-bromo -2,6 -diphenyl -4-t-butyl-2,5-cyclohexadienone 
(XII, m.p. 126-127.5°). Air oxidation of XII yielded 2,6- 
diphenylquinone. Bromination of X in acetic acid sodium 
acetate gave 4-acetoxy-2,6-di-t-butyl-4-phenyl-2,5-cyclo- 
hexadienone (XII, m.p. 90-93°). Hydrolysis of XIII yielded 
the 4-hydroxy compound (XIV, m.p. 139-140°). VI and VO 
yield only intractable oils when brominated under similar 
conditions. 

3. Oxidation of the phenols to the phenoxyl radicals 
was accomplished best with silver oxide. Catalytic 
amounts of silver and water were used to increase the 
rate of the reaction. The percentages dissociation of the 
radicals were measured by electron spin resonance 
methods. The purity of the phenoxyl samples measured 
was determined by titration against hydrazobenzene. Oxi- 
dation of I, V, VI, VII, VIII and IX yielded respectively the 
phenoxyl radicals Ia, Va, VIa, VIla, VIIa, (5), and [Xa. 
Oxidation of VI and VII was not quantitative. The proper- 
ties of these radicals are listed in Table I. 

4, Similarities in the infra red spectra of the asso- 
ciated phenoxyls and the quinol derivatives X, XI, XI, 
XIII and XIV indicate that these dimers are p-quinol 
ethers. VIla appears to be a mixture of the ortho and 
para quinol ethers. The electron spin resonance data in- 
dicate that the steric requirements of the 2 and 6 substit- 
uents largely determine the extent of dissociation of the 
dimer. The steric requirements of the 4 substituent ap- 
pear to be less important than resonance stabilization of 








Table I 


Compound Color: solid soltn. 


CeHe 


brown-violet 


Molarity % Dissociation 


Ia tan 
Va white 


0.005 4.4 
0.008 0 
0.008 88 
0.007 04 
0.012 112 
0.012 103 


20lorless 
Via purple oil purple 


Vila green oil blue green 


blue blue 
[Xa red dark red 


the radical by a p-phenyl group. Steric inhibition of reso- 
nance lessens the resonance effect of an o-phenyl group. 

5. 2,4,6-Triphenyl disulphide (m.p. 242.2-242.5°), pre- 
pared by the action of sulfur on III, was found to be com- 
pletely associated in benzene solution. 
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INTRAMOLECULAR CYCLIZATION REACTIONS 
OF o-(1-CYCLOHEXENYL)-BENZYL AMINE 
AND OF o-(1-CYCLOHEXENYL)-BENZYL 
ALCOHOL AND RING EXPANSION REACTIONS 
OF INDENES. THE REACTIONS OF SOME 
2- AND 3-SUBSTITUTED INDENES 
WITH DIHALOCARBENES. 


(Publication No. 20,542) 
Charles Dean Wright, Ph.D. 
University of Minnesota, 1956 
PART I 


The formation of cyclic products from the diazotiza- 
tion of the unsaturated amines, endo-2-amino-*’*-norbo- 
rene (I) (1) (2) and allylcarbinylamine (3) is a result of the 
interaction (4) (termed homoallylic-resonance) of the 

















a + NaNOz2, HO — 
ee 


V 34-55% 


| Ht, 53% 
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B-vinyl group with a carbonium ion formed at the carbon 
atom which held the amino group (as shown in II). 

In order to determine if this same type of interaction 
leading to cyclic products would occur for systems other 
than the B-vinyl, 1-(1-cyclohexenyl)-benzylamine hydro- 
chloride (IV) was synthesized and diazotized. o-(1-Cyclo- 
hexenyl)-benzyl alcohol (V) and 1,2,3,4-tetrahydrofluorene 
(VI) were isolated in the indicated yields and the structures 
were proven unambiguously. V was converted to VIlina 
good yield by reaction with formic acid. The mechanisms 
of these reactions were discussed. In conclusion: 1) a 
new synthesis of VI by the intramolecular cyclization of V 
has been discovered; 2) the vinyl group in the o-(1-cyclo- 
hexenyl)-benzyl system participates significantly in cati- 
Onic reactions at the benzyl carbon atom in a manner anal- 
agous to homoallylic systems leading to cyclic products. 


PART II 


The new synthesis (5) of B-halonaphthalenes from the 
reaction of indenes with dichloro- or dibromocarbene was 
further investigated for the 2- and 3- substituted indenes 
(IX to XVI) in order: 1) to define the scope and synthetic 
utility of the reaction, and 2) to gain additional information, 
if possible, concerning the electrical and steric effects 
important in the reactions of dihalocarbenes with olefins. 
The naphthalene products (XVII to XXIV) were obtained in 
the indicated yields and the structures were thoroughly 
discussed. 


CHXs + KOC(CHs)s — :CXe2 + KCl + (CHs)sCOH 
vil, X = Cl; Vl, X = Br 








No %. H2O \ 
+ Vilor VII - ? 
R heat 





IX, R = CHs- 

X, R = CHsCH20- 

XI, R= Br- 

XII, R = Cl- 

XI, R = CHsCH202C- 


XVII, R = CHs-X =Cl-, 

XVII, R = CHsCH20-, X = Br-, 
XIX, R= Br-, X=Cl.-, 

XX, R=Cl-, X=Cl-, 

XXI, R = CHsCH202C-, X = Cl-, 


R 
+ Vil or VII " a 
- / 


XIV, R = (CHs)2CH- XXII, R = (CHs)2CH-, X = Cl-, 
XV, R=Cl- XXIII, R = X = Cl, 
XVI, R= 90- XXIV, R=9-, X =Br-, 





The following observations have been made: (1) when 
the indene substituent was electron donating (IX, X, XIV) 
the dihalocarbenes added to the vinyl group and satisfac- 
tory (34-38%) yields of the corresponding naphthalenes 
were obtained; 2) when the indene substituent was electron 
withdrawing (XI, XII, XV, XVI) the dihalocarbenes appar - 
ently failed to add to the vinyl group and low (0-5%) yields 
of naphthalenes were obtained. XI did not react with po- 
tassium tert- butoxide alone, A red hydrocarbon, which | 
was tentatively assumed to be the new 1:2, 5:6-dibenzo- 
pentalene, was isolated in 1% yield from the reaction of 
XVI and VII; 3) very low yields of two unidentified iso- 
meric products were obtained from XIII and VII; 4) there 





was no apparent deterring effect in the addition of dihalo- 
carbenes to vinyl systems which were substituted with 
ethoxy or isopropyl as compared to methyl. 
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A STUDY OF ALKYLATION OF 
PHENOLS WITH KETO-ACIDS 


(Publication No. 20,810) 


Arthur J. Yu, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Professor A. R. Day 


It is well known that both phenols and carboxylic acids 
possess bactericidal and fungucidal activities. The pur- 
pose of this study is to investigate if a compound contain- 
ing both phenolic and carboxyl groups in the same molecule 
would prove to be superior. 

Phenol, o-cresol, and 2,6-xylenol were condensed with 
various keto-acids or their methyl esters under acid con- 
dition to give a gem-bis-(p-hydroxy phenyl) substituted 
carboxylic acid. These acids were new compounds. 


H 


9 9 + Q 
+ CHe -(CHe).4-C-(CHe yy -C-OH —2—> CHss -(CHz)y-C-(CH2) n-C-OH 


OH 


When the carbonyl group of the keto-acid was flanked 
by long chains on both sides, the condensation with phenol 
was not successful, probably due to steric hindrance. Thus 
methyl 4-ketodecanoate and methyl 6-ketododecanoate gave 
no condensation product. 

With a mild catalyst, e.g. anhydrous hydrogen chloride 
in acetic acid, B-keto acids and phenols gave a gem-bis- 
(p-hydroxy phenyl) substituted carboxylic acid, instead of 
undergoing the Pechmann reaction to give a coumarin de- 
rivative. 

Some chloro-, nitro-, and acetyl derivatives of the bis- 
phenol moiety of the carboxylic acids were prepared. 
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CHEMISTRY, PHARMACEUTICAL designated as “Spike Leaves,” while the longer Leaves 
sprouting from the base of the thick spike were designated 
STUDIES IN THE SYNTHESIS OF ORGANIC as “Basal Leaves.” Crystalline cardiac glycosides were 
DERIVATIVES OF PHOSPHINE isolated from the Spike leaves and were identified as alpha 
er and beta acetyl digitoxin. This identification was based on 
(Publication No. 20,666) preheat. analysis using six different solvent sys- 
Victor Samuel Chivers-Wilson, Ph.D. tems. The two glycosides were also hydrolyzed and pro- 
The Ohio State University, 1957 duced a product with an identical Rf. value to the product 
obtained by hydrolyzing an authentic reference sample. 
Benzylethylphosphine, tolylethylphosphine, ethylphenyl- j The cardiac glycosides present in the Basal leaves were 
phosphine, and the corresponding aromatic primary phos- analyzed using similar techniques and were also found to 
phines and aromatic dichlorophosphines were prepared. consist of a mixture of alpha and beta acetyl digitoxin. 
Some of these compounds or their appropriate lithium, po- Several new techniques were developed. It was demon- 
tassium, or bromine derivatives were reacted with the strated that an alkali purification using 2% sodium hydrox- 
appropriate potassium or bromine derivative of diethyl ide removed colored impurities and caused no decomposi- 
ethylmalonate, diethyl n-butylmalonate, or diethyl isoamyl- tion of the cardiac glycosides present in crude extracts of 
malonate. However, a phosphinomalonate derivative was Digitalis lutea. It was further demonstrated that a separa- 
not successfully prepared by these reactions. tion of the glycosides was possible, using a powdered cel- 
It was found possible to prepare the secondary phos- lulose column impregnated with formamide and eluted with 
phines directly from the dichlorophosphines by a reaction a mixture of benzene and chloroform in the ratio of 6 to 4. 
in liquid ammonia, but the yields were low, and the reac- Crystalline alpha acetyl digitoxin was obtained in this man- 
tion was rather unsatisfactory. The aromatic dichlorophos- |} ner. The small scale spearation of alpha and beta acetyl 
phines were not reduced with hydrogen, using palladium on digitoxin also was demonstrated by partitioning between 
barium sulphate as a catalyst. 16% methanol and a mixture of benzene and chloroform in 
Diethyl benzylethylphosphine malonate was obtained the ratio of 6 to 4. 
from a reaction between lithium derivative of benzylethyl- In Part II, the saponins present in both the Spike and 
phosphine and the p-toluenesulphonyl derivative of diethyl Basal leaves of Digitalis lutea were investigated. No dif- 
tartronate. The compound, which was obtained in small ferences in the types of saponins in the two different kinds 
yield, was established through its phosphorus content. It of leaves were observed. Hydrochloric acid hydrolysis and 
is believed that this method can be successfully developed chromatographic investigation of the sapogenin fraction, 
and applied to the general synthesis of phosphinomalonate revealed the presence of tigogenin and gitogenin. Mild 
derivative, 89 pages. $2.00. Mic 57-1569 sulfuric acid hydrolysis and chromatographic investigation 
of the sugar fraction, revealed the presence of D-galactose, 
D-glucose, and D-xylose. 133 pages. $2.00. Mic 57-1570 


A PRELIMINARY PHYTOCHEMICAL 
INVESTIGATION OF DIGITALIS 
LUTEA SECOND YEAR GROWTH 


(Publication No. 20,562) 


Samuel Meyer Schwartz, Ph.D. CHEMISTRY, PHYSICAL 

University of Minnesota, 1956 

REACTIONS OF BUTYLAMINES 
This study was divided into three parts. In Part I, OVER ALUMINA CATALYSTS 

clarification and extraction procedures were investigated — 

as well as new techniques for the rapid qualitative analy- (Publication No. 20,770) 

sis of cardiac glycosides using paper chromatography. Davis Stanley Cobbledick, Ph.D. 

Lead oxide proved to be a detrimental clarifying agent The University of Florida, 1957 

with aqueous extracts of Digitalis lutea for two reasons. 

It adsorps and deacetylates the original glycosides pres- The products of the decomposition of n-butylamine over 

ent. Four new systems of chromatography were developed. alumina at elevated temperatures have been separated and 

These systems utilized formamide as the stationary phase identified. The products are ammonia, 1-butene, hydrogen, 

and various mixtures of organic solvents as the mobile dibutylamine, N-butylidenebutylamine, and butyronitrile 

phase. Development time was cut to a minimum, descend- together with traces of ethylene and methane. 

ing development requiring approximately two hours, and The catalytic activity of samples of alumina prepared 

a unique system of horizontal chromatography which was by heating at 500° and 800° in a vacuum has been measured 

utilized extensively required only one hour. Of the four for the decomposition of butylamine as a function of tem- 

systems developed, three were concerned with the sepa- perature between 380° and 430°. 

ration of the glycosides per se, while the fourth separated The catalytic activity of samples of alumina prepared 

digoxigenin and digitoxigenin. by heating at 500° and 800° in a vacuum and at 800° in the 
Part II was concerned with the identification of the presence of water vapor has been measured for the de- 

cardiac glycosides present in Digitalis lutea. Two types of composition of butylamine as a function of the reciprocal 

leaves were collected and investigated separately. The of the space velocity at 415° and 400°, 

leaves sprouting from the thick spike of the plant were The catalytic activity of a sample of alumina prepared 
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by heating at 500° in a vacuum has been measured for the 
decomposition of dibutylamine as a function of the recipro- 
cal of the space velocity at 415° and 400”. 

The probable path of the decomposition of butylamine 
Over alumina at elevated temperatures has been established 
in the light of the results obtained from the decomposition 
of butylamine and dibutylamine as a function of the recip- 
rocal of the space velocity. 

The catalyst activated at 800° in a vacuum, in view of 
the decrease in surface area with activation temperatures 
above 600°, has been shown to be a more active catalyst 
for dehydrogenation reactions than the catalyst activated 
at 500° in a vacuum. 

It has been shown that the total activity of the catalyst 
activated at 800° in a vacuum is smaller than the total ac- 
tivity of the catalyst activated at 500° in a vacuum, and 
that the total activity of the catalyst activated at 800° in 
the presence of water vapor is smaller than the total activ- 
ity of the catalyst activated at 800° in a vacuum. 

106 pages. $2.00. Mic 57-1571 


COPRECIPITATION IN SOME BINARY 
SYSTEMS OF RARE EARTH OXALATES 


(Publication No. 20,819) 


Arthur Morton Feibush, Ph.D. 
Syracuse University, 1957 


Supervisor: Louis Gordon 


The technique of precipitation from homogeneous solu- 
tion has been used to study the phenomenon of coprecipita- 
tion in some binary systems of rare earth oxalates. The 
present investigation serves to clarify some aspects of 
previously proposed relationships between the distribution 
coefficient and the solubility products. It is postulated on 
the basis of an equilibrium model that the distribution co- 
efficient is equal to the square root of the ratio of the sol- 
ubility products. 

The following pairs of rare earth oxalates were stud- 
ied: neodymium -cerium, yttrium-cerium, and ytterbium- 
neodymium. In each case the general procedure involved 
the precipitation of a macro quantity of one rare earth in 
the presence of a trace of another, using the slow hydrol- 
ysis of dimethyl oxalate to supply the oxalate ion. Radio- 
active tracer techniques were used and when necessary 
active isotopes were prepared by neutron irradiation in 
the Brookhaven reactor. Spectrophotometric methods for 
the determination of cerium were developed and applied to 
this study. 

All four systems adhered to the Doerner-Hoskins dis - 
tribution law. The neodymium-cerium system was shown 
to be an enrichment system, while the yttrium-cerium, 
and ytterbium-cerium system is one within the experi- 
mental error indicating that no fractionation occurs with 
this pair. 

Variation of the composition from almost pure cerium 
to almost pure neodymium for the neodymium-cerium sys- 
tem resulted in no change in the distribution coefficient as 
a function of composition. Carrier free yttrium exhibited 
the same coprecipitation behavior with cerous oxalate as 
did small concentrations of yttrium. 





In three of the systems studied the lesser soluble rare 
earth oxalate was concentrated in the solid phase. How- 
ever, a comparison of the observed distribution coeffi- 
cients with the solubility product functions indicates no 
correlation exists between the two. The discrepancy can- 
not be explained in terms of the activities of the ions in 
the solid phase. 

It has been concluded that the distribution coefficient is 
determined by the kinetics of the precipitation rather than 
the solubilities. The distribution coefficient, ), is a meas- 
ure of the ratio of the rates of precipitation, The rates of 
precipitation of the rare earth oxalates studied depend on 
the solution concentration of the rare earth, the other spe- 
cies in solution, and the rate of release of oxalate ion. 

The solubility of yttrium oxalate in water was also in- 
vestigated. The solubility product of yttrium oxalate is 
5.34x10°°°, Yttrium forms three successive oxalate 
complexes, ¥(C,O,), Y(C,O,),, and Y(C,O,) g. 

120 pages. $2.00. Mic 57-1572 


THE MECHANISM FOR THE FORMATION 
OF THE MASS SPECTRA OF 
SOME SIMPLE ESTERS 


(Publication No. 21,089) 


Arthur Bruce King, Ph.D. 
Cornell University, 1957 


The object of this thesis is to study the mechanisms 
for the formation of the mass spectra of methyl formate, 
methyl acetate, and ethyl formate, and to discuss these 
mechanisms in terms of the quasi-equilibrium theory. 

The quasi-equilibrium theory for the formation of 
mass spectra is reviewed and the basic propositions of the 
theory are discussed in detail. The chief assumption of 
the theory is that the molecule-ions are formed in essen- 
tially a continuum of excited states. As a result of the 
large number of possible “crossings” of the electronic 
states, there are a sufficient number of radiationless 
transitions during the lifetime of the molecule-ion to trans- 
form most of the excess energy into randomly distributed 
vibrational energy before any fragmentation occurs. 

The activation energies in the rate constants for the 
fragmentation reactions are obtained from the appearance 
potentials. The various methods currently in use for 
measurement of appearance potentials are compared and 
discussed in detail. The effect of space charge on the 
measurement of appearance potentials is described and 
several methods for minimizing this effect are tried. 

The purification and preparation of the compounds used 
are described, including the preparation of the partially 
labelled C’*-methyl formate and C**-methyl acetate. 

The patterns at various electron voltages, the appear - 
ance potentials, the metastable ions, and the mass peaks 
where there are kinetic energy were measured for the 
three esters. A method of calculating the contribution of 
the labelled group at each mass peak in the pattern is de- 
veloped for the patterns of the isotopically labelled com- 
pounds. 

Fragmentation mechanisms for the three esters are 
proposed, based mainly on the normal and isotope patterns 
and the appearance potentials. The type of dependence of 
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the pattern on the electron voltage and the metastable ions 
are also used in determining the mechanism. The relation 
of these phenomena to the mechanisms are discussed in 
terms of the quasi-equilibrium theory. 

Two methods of comparing the experimental data with 
the theoretical predictions are used. The first method is 
the comparison of the relative frequency factors of the 
vate equations for similar processes in the different com- 
pounds, using the data obtained with 70 volt electrons. Due 
to uncertainties in the mechanisms and the lack of enough 
Similar reactions, the agreement of the frequency factors 
was only qualitative. 

The other approach is to compare the variation of the 
patterns at the low electron voltages with the calculated 
patterns obtained by varying the total vibrational energy 
of the molecule-ion. It is found that the quasi-equilibrium 
rate constants were much too small to explain the ion 
yields just above the appearance potentials. This conclu- 
sion is supported by two other observations and is attribu- 
ted to the failure of the quasi-equilibrium assumption at 
the low energies. 

It is suggested that this failure arises from sufficient 
separation of the states just above the ground ionic state 
so that radiationless transition between the states is pre- 
vented, and this is substantiated by the linearity of the ion- 
ization efficiency curves in this voltage region. A simpli- 
fied model is proposed which has banded electronic states 
leading to direct fragmentation at the low energies and a 
continuum of states giving quasi-equilibrium reactions at 
the higher energies. The predictions of this model are 
qualitatively correlated with several experimental obser - 
vations, 

Using the above model, an explanation of metastable 
ions and their relation to the mechanisms is suggested. 

119 pages. $2.00. Mic 57-1573 


ELECTROMOTIVE FORCE OF CONCENTRATION 
CELLS AND RELATIVE IONIC SPEED 
IN SOLUTIONS OF LITHIUM IN 
ANHYDROUS METHYLAMINE 


(Publication No. 20,797) 


Howard Michael Klein, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: E, Charles Evers 


The much lower conductance of the alkali metals in 
methylamine as contrasted with their conductance in am- 
monia can be ascribed to several factors. (1) Structural 
differences in the two solvents would hinder the mobility 
of the electron more in methylamine than in ammonia. 

(2) The lower dielectric constant of methylamine might 
enhance coulombic interactions between the metal ions and 
the electron. (3) The small lithium ion would probably 
have a greater polarizing effect on both the solvent and the 
electron and would thus hinder ionic mobilities. 

In order to further elucidate the behavior of the electron 
in methylamine as compared with ammonia we have under- 
taken to determine the relative transport number, t-/t*, of 
the electron in lithium-methylamine solutions. The elec- 
tromotive force of concentration cells has been measured 





by use of a cell with a constrained diffusion type junction 
and employing platinum electrodes which are reversible 
to the electron. Measurements were made over a concen- 
tration range from 0.01 N to 0.60 N and a temperature 
range of about -78° to -40°C. The transference number of 
the positive ion was calculated from the equation 
E = 2t*RT In Li, 

oe i 

Li... 

The relative transport number of the electron, t/t”, 
is about 10 at a concentration of 0.01 N at -78°, increasing 
rapidly to about 130 at 0.60 N at the same temperature. 
Increasing temperature decreases the relative mobility of 
the electron, and at high concentrations this effect is ex- 
tremely pronounced, 

The results indicate that at low concentrations the con- 
duction process for lithium in methylamine approaches 
that of aqueous solutions of strong acids. This is concluded 
from the linear temperature dependence of the transport 
ratio and also by a comparison of a log t~/tt versus log 
concentration curve for the alkali metal solution with a 
similar curve for hydrochloric acid in water. High con- 
centrations exhibit the metallic-like property of strongly 
decreasing electron mobility with increasing temperature. 
Plots of individual ionic conductances for sodium in am- 
monia and lithium in methylamine show that, except at 
very low concentrations, the electron is the principle cur- 
rent carrier in both cases. However, its mobility is hin- 
dered much more by the methylamine solvent than by am- 
monia. 85 pages. $2.00. Mic 57-1574 


THE BASIC FACTORS OF 
ANODIC POLAROGRAPHY 


(Publication No. 20,774) 


George Gilbert Long, Ph.D. 
The University of Florida, 1957 


At low recorder sensitivities polarographic waves were 
found beyond +0.4 v. with respoct to the saturated calomel 
electrode. The mercury dissolution current is due to two 
electrode processes. At the pool cathode, oxygen is re- 
duced to hydrogen peroxide and at the dropping mercury 
anode, in an inert electrolyte, mercury is oxidized to 
mercurous ion. In an electrolyte, such as potassium chlo- 
ride, mercurous chloride is formed as the oxidation prod- 
uct. In the absence of oxygen, or other reducible species, 
no reaction may take place, and no wave occurs until a 
potential is reached which permits reduction of the potas- 
Sium ion, 

The reductions occurring at the pool electrode draw 
much larger currents than those which occur at the mer- 
cury drop. The pool electrode has a much greater surface 
area than the drop thereby permitting more ions or mole- 
cules to diffuse to the pool in a given time. Variation of 
the area of the pool electrode causes a similar variation 
in the height of the polarographic waves. Since so many 
ions are reduced at the pool the concentration of the ion is 
significantly altered by each electrolysis cycle. 

Other substances may also be reduced at the pool cath- 
ode. The following species have been found to produce 
waves: Oz, H2O2z, Tl+, Cd+*+, Znt*+ and Kt. The half-wave 
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potentials fall in the same sequence, and at practically the 
same potential differences from each other, whether re- 
duced at the pool or at the mercury drop. 

04 pages, $2.00. Mic 57-1575 


THE INDUCED OXIDATION OF 
ORGANIC MATTER BY CHROMIUM(VI) 


(Publication No. 15,946) 


Dalton Carson MacWilliams, Ph.D. 
University of Minnesota, 1955 


The induced oxidation of acrylonitrile, methanol, and 
oxalic acid in the systems chromium(VI) — arsenic(III) and 
chromium(VI) — iron(II) has been studied. Acrylonitrile 
is not attacked to a large extent in 0.5 M sulfuric acid or 
in pH 1.7 buffer but oxalic acid and methanol undergo ex- 
tensive induced oxidation. Acrylonitrile was studied also 
at higher pH and it was found that the acrylonitrile entered 
the reaction. Oxygen does not enter the reaction of chro- 
mium (VI) with arsenic(III) or iron(II) in 0.5 M sulfuric 
acid or in pH 1.7 buffer but it does enter the reactions at 
higher pH. Oxygen enters both reactions in strongly acid 
solutions if organic matter is present. Bromide and chlo- 
ride tend to suppress the induced oxidation of methanol 
and oxalic acid. 

Reaction kinetics studies of the system chromium(VI) 
— arsenic(III) - organic matter in 0.5 M sulfuric acid and 
in pH 1.7 buffer showed that methanol accelerated the rate 
of the chromium(VI) - arsenic(III) reaction to a small ex- 
tent but oxalic acid led to a large increase in the rate of 
the reaction. 

The maximum amount of organic matter which can be 
oxidized by the system chromium(VI) —- arsenic(III) is 2 
moles for every mole of arsenic(III) consumed. Chain re- 
actions consistent with this limit could not be derived to 
explain the increase in the rate of the chromium(VI) - ar- 
senic(II) reaction. It is proposed that complexes of 
organic matter with chromium(VI) are formed and that 
these complexes are more readily reduced than acid chro- 
mate ion. To explain the entry of oxygen into the reaction 
an organic free radical intermediate or a chromium (II) 
species is proposed. 

Incidental to the demonstration that arsenic(III) will 
react with HO2.- radical is further support for the Haber - 
Weiss mechanism for the catalytic decomposition of hydro- 
gen peroxide. 

In the system iron(II) —- chromium(VI) the induced oxi- 
dation of organic matter is not so extensive. In none of 
the work were induction factors greater than 2 observed. 
In the system chromium(VI) - iron(II) - oxalic acid a limit 
of 2 for the induction factor is indicated. Mechanisms 
consistent with this limit are discussed. 

A number of adaptations of analytical procedures are 
reported and the limitations of these are discussed. Iodi- 
metric and cerimetric methods are most extensively 
applied. 182 pages. $2.40. Mic 57-1576 





INFRARED INVESTIGATION OF 
SOME SULFONIUM IODIDE 
MERCURIC IODIDE DOUBLE SALTS 


(Publication No. 20,776) 


Laurence Edward Monley, Ph.D. 
The University of Florida, 1957 


A series of fifteen alkyl sulfonium iodides and alkyl 
sulfonium iodide-mercuric iodides were prepared, in 
which the hydrocarbon chains ranged from one to four 
carbons in length. One compound included two allyl groups 
and another compound contained.an isopropyl group. Both 
melting points and analyses are reported for all compounds 
not previously characterized in the literature. During the 
preparation of the tributyl sulfonium iodide-mercuric io- 
dide, there was isolated a previously unreported compound 
of equimolar proportions of (C4H»9)sSI - HgI2 and 
(C4H9)2S . Hel2. 

The infrared spectra of thin films of the solids were 
determined. In cases where the melting points were over 
100° C. the compounds were mixed with potassium bromide 
and pressed into pellets from which the spectra were ob- 
tained, 

The spectra of these compounds are discussed in de- 
tail, Comparisons are made within the series of com- 
pounds studied as well as with published spectra of the 
sulfides from which the compounds were derived, 

In general, the fundamental carbon-hydrogen stretch- 
ing bands are sharper for the free sulfonium salt than for 
the dcuble salt. In the overtone and combination band re- 
gions . 12 2.5 and 4.5 microns the trend is reversed. 
Tentative assignments are made for the symmetric and 
asymmetric methyl and methylene stretching vibrations in 
each compound. 

A band near 3.56 microns is only found when alkyl 
groups greater than three carbons in length are present, 
This corresponds to the 3.52 micron band in the sulfides, 

In the region of the carbon-hydrogen bending frequen- 
cies, the most significant feature of the spectra of the sul- 
fonium compounds is the appearance of a band between 
7.05 and 7.08 microns. This is absent in the spectra of all 
the corresponding sulfides. The presence of this band is 
the most easily recognized feature distinguishing the spec- 
tra of the sulfonium compounds from those of the sulfides. 
The absorption is attributed to the carbon-hydrogen adja- 
cent to the charged sulfur atom. 

The two bands near 7.60 microns appear to afford a 
means of distinguishing between the free sulfonium com- 
pounds and their double salts. In the double salts the 
stronger band appears at a lower wavelength while in the 
free sulfonium compound the stronger band is the higher 
wavelength of the pair. 

Conflicting opinion in previous publications caused the 
author to examine the bands near 13.7 microns as possibly 
being produced by carbon-sulfur linkages. In the series 
studied the intensity of the absorption increased, as did the 
number of bands, with increasing number of carbon- 
hydrogen linkages. The carbon-sulfur postulate was there- 
fore rejected, 

The carbon-sulfur absorption in the trimethyl sulfonium 
iodide is definitely assigned at 15.50 microns. This cor- 
responds to the 15.44 micron band for the double salt. The 
shift from 14.46 microns in the dimethyl sulfide spectrum 
has been emphasized. No certain assignments can be 
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made for the carbon-sulfur absorption of the other com- 
pounds. This absorption probably falls outside the range 
studied. 62 pages. $2.00. Mic 57-1577 


THE THERMODYNAMIC PROPERTIES OF 
NEODYMIUM HYDROXIDE IN ACID, NEUTRAL, 
AND ALKALINE SOLUTIONS AT 25°C: AN 
INTERPRETATION OF THE IONIC SPECIES 
PRESENT IN AQUEOUS SOLUTIONS 
OF NEODYMIUM SALTS 


(Publication No. 20,729) 


Russell Stuart Tobias, Ph.D. 
The Ohio State University, 1956 


The equilibria existing between crystalline neodymium 
hydroxide and hydrogen ions and hydroxide ions have been 
studied at 25+0.02 C. An investigation of the hydrolysis of 
the tri-valent ions of neodymium and praseodymium in 
aqueous solution 3 molar in perchlorate ion has been made 
at the same temperature, 

Neodymium oxide was sealed in glass flasks with dilute 
hydrochloric and perchloric acid, and the samples were 
agitated in a thermostat for 3 weeks and then allowed to 
sediment for at least one week. The samples equilibrated 
with sodium hydroxide and conductivity water were sealed 
in polyethylene bottles and thermostated in a similar 
manner, 

The hexagonal A-Nd2Os was used to prepare the sam- 
ples. The solid phase at equilibrium was examined by 
X-ray powder photographs and found to be the crystalline 
form of the hydroxide in all of the samples. The equi- 
librium hydrogen ion activity was determined witha Beck- 
man G pH meter. Analysis for neodymium in the acid 
solutions was done spectrophotometrically. A Beckman 
DU spectrophotometer was used. The neodymium concen- 
trations of the samples equilibrated with conductivity 
water and sodium hydroxide solutions were determined by 
neutron-activation analyses. 

A general method for the treatment of equilibrium data 
involving a solid hydroxide and aqueous hydrogen ions and 
hydroxyl ions was developed. This includes the possibility 
of the formation of polynuclear complexes with hydroxide 
ion, which should be considered in any treatment in the 
light of recent investigations of solutions. 

The hydrolysis of the tri-valent ions was determined 
from the E.M.F. of the cell 


quinhydrone 
M(C10,4)s 
HC10,4 
NaClO, 























It was assumed that by working at a constant perchlorate 
ion concentration all of the activity coefficients would re- 
main constant, and that they would therefore be included 
in the equilibrium constant calculated for the reaction. 

The following equilibrium constants and free energy 
changes were determined. 





Nd(OH)s(,)+3H(4q)==Nd/, )+3H20(1) _K=8.744,7 x 10*° 
AF20s = -25.9+0.3 kcal 
Nd, )+3/202 (g)+3/2H2(,) —Nd(OH)s(,) 
AF%oe= -299.6+0.3 kcal 


Nd(OH) 3(5) =Nd(24) + 3(OH)(aq) K = 8.744.7 x 107° * 
AF2os= 31.5 0.3 kcal 
Nd.) +3(OH)=Nd(OH)s(;) + 3e Potential in basic 
solution E,=2.70110.004 V 
Nd('*, )+H20== Nd(OH)(2,) + Hiaq) PK=8.5t0.4 
Pr‘(aq)+ HeO=*Pr(OH)(Z,) + H(,,) PK=8.540.4 


The water solubility was found to be 4.8 x 10°° moles 
of Nd2Os3 per 1000 g. of water. The solubility in base in- 
itially decreased from the water solubility, passing 
through a minimum at 0.2 molar NaOH. The solubility then 
increased to approximately the water solubility in 1 molar 
NaOH. The increase in the solubility appears to be due to 
the formation of a divalent anion, although it could not be 
ascertained if the species were mononuclear or polynu- 
clear. 

The bond between the neodymium cation and hydroxyl 
ion and the water molecules in the first coordination 
sphere is very weak. Solutions of neodymium chloride, 
nitrate, and perchlorate, together with the corresponding 
salts of the lighter rare earths, should approach the be- 
havior of ideal 3:1 electrolytes in the sense of the Debye- 
Huckel treatment. In these solutions, the attraction be- 
tween the central cation and the anions in the ionic 
atmosphere is purely electrostatic, and the energy of 
bonding is less than the thermal energy. 

181 pages. $2.40. Mic 57-1578 


STRUCTURES AND PHASE RELATIONS IN 
THE TANTALUM-HYDROGEN SYSTEM. 
THE HEAT CAPACITIES OF TUNGSTEN 

AND OF A HYDRIDE OF TITANIUM IN THE 

TEMPERATURE RANGE OF 4°K. TO 15°K. 


(Publication No. 18,264) 


Thomas R, Waite, Ph.D. 
University of Pittsburgh, 1956 


The purpose of the investigation of the tantalum - 
hydrogen system was to establish the structures and phase 
relations occurring in this system in order to determine 
its suitability for future heat capacity measurements and 
other thermodynamic studies. The purpose of measuring 
the heat capacity of tungsten was to attempt to bridge the 
gap between the measurements of Daunt below 4°K. and the 
measurements of Lange above 25°K., and to improve si- 
multaneously the accuracy of the measurements of the 
electronic heat capacity and the Debye characteristic tem- 
perature, The purpose of the heat capacity measurements 
on the titanium hydride was to determine the effect of hy- 
drogen on the low temperature heat capacity of titanium. 

X-ray and electrical measurements have been con- 
ducted on tantalum containing hydrogen at various 
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concentrations in the temperature range from -145°C, to 
70°C. It has been observed that hydrogenated tantalum 
readily separates into pure tantalum and a hydride of tan- 
talum, TazH, when cooled below -145°C. The structure of 
TazH is body-centered tetragonal (a = 3.37, c = 3.40 kx). 
The hydrogens appear to occupy the octahedral interstitial 
holes at (1/2, 1/2, 0). TazH undergoes a transition at ap- 
proximately 50°C. from a body-centered tetragonal to a 
body-centered cubic lattice with no significant change in 
volume. The transition is believed to be due to a disorder- 
ing of the hydrogens. AH for the transition has been esti- 
mated to be 1900 + 200 cal./mole. A 20 per cent increase 
in electrical resistance occurred during the transition. 

The tantalum -hydrogen phase diagram has been deter - 
mined for hydrogen concentrations below 40 atomic per 
cent from heat capacity measurements by K. K. Kelly and 
from X-ray and electrical resistance measurements. 
Above 60°C., hydrogen formed homogeneous solid solutions 
with tantalum at concentrations up to 40 atomic per cent. 
The only structural change was a gradual expansion of the 
body-centered cubic lattice of the parent metal (a = 3.296 
for pure Ta, a = 3.394 for a Ta with 40 atomic per cent 
hydrogen). As the temperature was lowered hydride pre- 
cipitation occurred and the solubility rapidly decreased to 
10 atomic per cent hydrogen at 10°C. The solubility of 
hydrogen in body-centered cubic tantalum was essentially 
zero at -145°C. 

The heat capacities of tungsten and of a hydride of tita- 
nium have been measured in the temperature range from 
4°K. to 15°K. The heat capacities of tungsten measured 
below 14.5°K. fitted an equation of the form: 

C ( joules ) = AT + BT*. It was found that A = 
gm.atom deg. 

1.11 x 10°* and B = 3.57 x 10°. The average deviation of 

the measured values from the values given by the equation 

was less than two per cent. The value of the Debye char- 

acteristic temperature calculated from B was 378°K. 

The measured heat capacities of a hydrogenated tita- 
nium sample containing 7.558 gram atoms of titanium and 
2.963 gram atoms of hydrogen were also fitted to an equa- 
tion of the form: C ( joules - AT + BT*. It was 
gm.atom deg. 
found that A = 0.0242 and that B = 2,294 x 10 * for the en- 
tire sample. Below 13°K. the average deviation of the 
measured values from the values given by the equation 
was well under one per cent. It appeared that the elec- 
tronic heat capacity of the titanium was decreased slightly 
while the lattice heat capacity was increased slightly by 
the presence of the hydrogen. 

79 pages. $2.00. Mic 57-1579 








DIFFUSION OF SMALL MOLECULES 
IN POLYMERS FROM A 
FREE-VOLUME STANDPOINT 


(Publication No. 21,093) 


James Burton Wilkens, Ph.D. 
Cornell University, 1957 


The diffusion process is treated as a series of random 
independent displacements of the small molecules. It is 
shown that the diffusion coefficient derived from theory is 
in this case the average intrinsic diffusion coefficient D,. 





The model employed is that a small molecule will experi- 
ence u* displacements per second when the concentration 
of free-volume in a sufficiently large microscopic region 
exceeds some critical value and will not otherwise be cap- 
able of moving. This model differs from the hole theory 
of diffusion in that the required extra free-volume need 
not be localized in a single molecular size void, but may 
be more or less uniformly distributed over the microscopic 
region. Free-volume is defined so.that the change in free- 
volume at constant composition is just equal to the change 
in volume and so that the free-volume is linear in the 
mole fraction of each component. Straightforward appli- 
cation of the theory of fluctuations permits the calculation 
of the probability P* that the free-volume in the micro- 
scopic region exceeds the critical concentration, giving 
for the average displacement frequency VU, = Ut P*. 

The function P* is such that (1) In D, is approximately 
linear in the volume fraction of small molecules with 
some downward curvature at higher concentrations and 
(2) the activation energy increases as the temperature is 
lowered toward the glass transition temperature, where it 
exhibits a discontinuous decrease on passing into the 
glassy state. Both predictions are in good agreement with 
experimental results. The critical concentration of free- 
volume in the microscopic region is found to be relatively 
insensitive to the small molecule species while the size of 
this region increases rapidly with the size of the small 
molecules. This leads to an approximate linear relation 
between the logarithm of the frequency factor and the ac- 
tivation energy; such correlations are experimentally ob- 
served in small molecule-polymer systems. 

Data covering broad temperature ranges are needed to 
permit unambiguous comparison of the theory with experi- 
ment and accurate evaluation of the parameters involved, 
A detailed theory of the molecular motions which deter - 
mine v*, the size of the microscopic region, and the criti- 
cal free-volume concentration are not available. 

68 pages. $2.00. Mic 57-1580 


THE CRYSTAL STRUCTURE OF 
RUBIDIUM HYDROGEN CROCONATE 


(Publication No. 20,935) 


Dale Gordon Williams, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Norman C, Baenziger 


Using a Weissenberg camera, single crystal X-ray 
data were taken of rubidium hydrogen croconate, Cs0sHRb. 
The crystals belong to the monoclinic class with a =7,861 
+.005 A, b = 10.512+.005 A and c = 7.819+.005 A and 
B = 102° 30'. The space group was P2,/c. Three dimen- 
sional electron density sections were used to get the 
rough structure which was then refined using three dimen 
sional Fourier summations. 

The rubidium ion is surrounded by six oxygens. The 
C;0sH ion is a nearly planar, cyclic structure with a hy- 
droxyl group and an ionized hydroxyl group at either end 
of a double carbon-carbon bond, There is intermolecular 
hydrogen bonding in the crystal. | 

X-ray and infrared data were taken of leuconic acid, 
C;05-5H20O. 60 pages. $2.00. Mic 57-1581 
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USE OF ECONOMIC- ENGINEERING TECHNIQUES 
IN REDUCING DISTRIBUTION COSTS FOR 
SMALL MARKET MILK DEALERS 


(Publication No. 20,948) 


Emerson Macaulay Babb, Jr., Ph.D. 
The Pennsylvania State University, 1957 


This investigation was an exploratory study with the 
purpose of developing and testing methods of reducing re- 
tail distribution costs in small dairies. Such techniques 
are needed by small dairies which presently have few 
precise measures by which the delivery operation can be 
objectively evaluated and improved. Three dairies in 
Williamsport, Pennsylvania were selected on the basis of 
predetermined criteria. 

Three primary techniques were used in the investiga- 
tion, the time study, profit-volume analysis, and the budg- 
etary method. A firm of management engineers was em- 
ployed to give assistance in the development and applica- 
tion of these techniques. A time study was made of thirty- 
eight retail and mixed routes in the three dairies to 
establish time standards for the tasks performed by route- 
men. Each route was analyzed by means of the profit- 
volume analysis to determine the profit or loss on the 
route for one week in the summer of 1955. Efficiency and 
minutes available for additional delivery on each route 
were calculated for the same period of time. The budg- 
etary method was used to make recommendations as to how 
the dairies might reduce costs or increase profits. In the 
summer of 1956 the same analyses were again made to see 
if the adoption of recommendations had reduced delivery 
costs. 

Two dairies adopted some of the recommendations and 
one dairy made no change in its operations. The average 
platform costs of the three dairies declined from $0.1777 
per adjusted unit in 1955 to $0.1639 in 1956. The average 
platform costs declined in dairies adopting recommenda- 
tions, while it increased slightly in the dairy making no 
change. 

Average fixed retail delivery costs per route day in- 
creased from $20.71 in 1955 to $24.60 in 1956 while the 
fixed wholesale delivery costs increased from $21.91 to 
$27.53. The average retail margin for delivery increased 
from $0.03984 in 1955 to $0.0538 in 1956 and the wholesale 
margin increased from $0.02484 to $0.02785. Fixed costs 
increased about the same in all dairies, but the margins 
increased substantially more in the dairies adopting rec- 
ommendations. 

Efficiency of routemen in the three dairies averaged 
93.0 per cent in 1955 as compared to 104.0 per cent in 
dairies adopting recommendations in 1956. The average 
route of the three dairies sold 75.0 wholesale units and 
349.0 retail units in 1955, while in 1956 the average route 
sold 83.3 wholesale units and 369.0 retail units. The 
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average loss per route day was $6.32 for the three dairies 
in 1955 and $5.18 in 1956. In the dairies adopting recom- 
mendations, this loss had been substantially reduced in 
1956, while the loss had greatly increased in the dairy 
making no change in its operations. 

Some route and time study data, such as delivery time 
by type of house, distance, and type of container and fac- 
tors affecting the number of retail units sold on routes 
were statistically analyzed with significant results. 

The results of this study indicate that the techniques 
developed can be used successfully by small dairies of the 
size studied in reducing distribution costs. 

168 pages. $2.20. Mic 57-1582 


ECONOMIC ASPECTS OF 
BASING POINT PRICE SYSTEMS 


(Publication No. 20,995) 


Moreshwar Vishnu Bhatawdekar, Ph.D. 
University of London, 1956 


The object of the thesis is to examine critically the 
contributions of economists of different schools of thought 
towards the theoretical explanation of the working of the 
basing point system. 


Part I - Description of the Basing Point System: 





Gives an account of the origin and development of the 
System and describes the mechanism of the system. 


Part II - A Review of the Economic Debate: 





A critical review of the economic debate shows that 
there are three questions which still remain unsettled. 
These are: (i) division of buyers among various sellers, 
(ii) determination of the base price and (iii) connection be- 
tween cross-hauling and the system. 

(i) Insufficient attention paid to the first is largely re- 
sponsible for the inconclusiveness of the debate on the 
central issue of the monopolistic nature of the system. 
Fetter and Mund contend that the system is monopolistic 
because of price discrimination and collusion. However, 
mill-nets received by producers are different from prices 
paid by buyers. Variations in mill-nets are not reflected 
in prices nor are they related to differences in demand 
elasticities. Similarly determination of the base price is 
distinct from quoting identical delivered prices and it has 
never been proved why the base price must be determined 
collusively. 

Clark and de Chazeau argue that the basing point sys- 
tem is imperfectly competitive because of the basic struc- 
ture and conditions in the industries concerned. According 
to Clark, these peculiar conditions are (i) the perfectly 
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elastic individual demand schedules and (ii) the fact that 
the marginal cost is always below average cost. In these 
conditions price competition becomes ruinous and the 
basing point system performs the useful function of im- 
parting inelasticity to the individual demand schedules. 
Yet the individual demand schedule is not as inelastic as 
that of the industry schedule because of freight-absorbing 
sales and secret price concessions. These arguments are 
not acceptable. The first contains the fallacy of assuming 
that buyers react to changes in mill-nets in the same way 
as they do price changes. The second is unacceptable be- 
cause if secret price concessions are regarded as deter- 
rent against fixing a high base price their occurrence 
would be only temporary; otherwise their continuous ex- 
istence implies the high level of base prices. Moreover, 
why do they not force the average mill-net below average 
cost as does open price competition ? 

Machlup contends that the individual demand schedule 
is as inelastic as the industry schedule on account of iden- 
tical delivered prices. But he also thinks that non-price 
competition can affect sales of individual firms. This is 
not acceptable because buying in basing-point industries 
is rational. 

(ii) In the absence of any satisfactory explanation, it 
cannot be said whether the base price is fixed at monopoly 
level or not. The conclusions based on price discrimina- 
tion or the greater elasticity of the individual demand 
schedules are not conclusive. 

(iii) Most of the writers have associated cross-hauling 
with the system on empirical rather than logical grounds 
and Stigler’s query whether it is inherent in the system 
remains unanswered. 


Part III - The Unsettled Questions: 





It is shown that it is not possible to provide a satisfac- 
tory explanation of how base price is determined. But it is 
possible to settle the other questions to a large extent. 
The buyers of the basing-point industries are manufactur- 
ing firms which may be single-plant or multi-plant firms. 
When prices are identical and products standardised, 
central buying is encouraged. On this principle it is pos- 
sible to explain how buyers are divided among sellers and 
to show that cross-hauling is inherent in the system. With 
the help of this principle it can also be shown that pricing 
independence of firms is reduced and that a dominant firm 
can perpetuate its dominant position. 

320 pages. $4.10. Mic 57-1583 


ECONOMIC REGULATION OF THE MOTOR 
TRUCKING INDUSTRY BY THE STATES 


(Publication No. 20,865) 


Donald Victor Harper, Ph.D. 
University of Illinois, 1957 


The policies followed by the states in their economic 
regulation of the motor-trucking industry are of impor- 
tance in that a large proportion of motor trucking, rep- 
resenting a considerable segment of the total transporta- 
tion system in the United States, is under state control. 

The objectives of this study are to describe and com- 





pare the policies followed by the states in regulating the 
for-hire trucking industry, and in some instances, to com- 
pare state regulation with regulation at the federal level. 
It is primarily a study of the statutes, commission rules 
and regulations, and the commission and court decisions 
which interpret and apply the state motor-carrier laws. 
Although the study covers the states as a whole, seven 
states were chosen for special emphasis. These are Cali- 
fornia, Illinois, New York, Ohio, Pennsylvania, Washington 
and Wisconsin. 

Since economic regulation of motor trucking has been 
a result, in large measure, of the characteristics of the 
industry, some attention has been given to these charac- 
teristics and also to the conditions which gave rise to 
regulation and the development of state regulation. 

Following these preliminary chapters there is a de- 
tailed study of current state economic regulation of motor 
trucking, with attention given to most phases of regulation. 
Exemptions from regulation, definitions of carriers, types 
of operating authority required, and the problem of *grand- 
father” rights are given consideration. A discussion of 
the regulation of motor-truck service is included, and 
considerable attention is given to the problem of leasing 
of motor-truck equipment. 

Control over entry into the motor-trucking industry is 
given the greatest emphasis. The consideration given by 
the state commissions to existing transportation facilities, 
particularly existing motor carriers, when granting new 
operating rights, is given a lengthy treatment. The degree 
of competition permitted by the states in the motor- 
trucking industry is stressed, and the entry policy in each 
of the seven states chosen for special study is treated 
separately. 

State policies on the extension of operating rights, 
entry control to protect railroads, railroad acquisition 
and control of motor-carrier facilities, dual operation as 
both common and contract carrier, and transfers and rev- 
ocation of operation rights are also discussed. 

The study includes a general discussion of motor- 
truck rate regulation as practiced by the states. The 
specific phases of rate regulation which receive attention 
are the determination of the motor-truck rate level, the 
relationship between common-carrier and contract- 
carrier rates, and the relationship between motor-carrier 
and rail rates. 

Finally, conclusions as to the need for economic regu- 
lation of motor trucking are stated, along with conclusions 
relating to specific phases of economic regulation. Some 
of the results and dangers in regulation are also pointed 
out. 

Economic regulation of motor trucking was instituted 
primarily to check the excessive competition which pre- 
vailed in the trucking industry. Regulation has improved 
the situation of the carriers themselves and has benefited 
shippers and hence the general public. Although economic 
regulation has not been equally successful in all the regu- 
lating states, the stability which the trucking industry has 
attained is due largely to the regulation imposed upon it. 
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THE ARBITRATION OF THE ABILITY 
QUALIFICATION TO THE EXERCISE OF 
CONTRACTUAL SENIORITY RIGHTS 


(Publication No. 20,792) 


Wayne E. Howard, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Gladys L. Palmer 


One of the basic problems of a dynamic society is that 
of simultaneously achieving two goals: first, the efficient 
operation of its productive resources, and second, the pro- 
tection of its workforce from the insecurities which eco- 
nomic growth brings. Workers have attempted to combat 
these insecurities through influencing management policies 
on the distribution of available jobs. While any system of 
job allocation must explicitly or implicitly acknowledge 
ability to perform assigned work, there is reason to be- 
lieve that the problems associated with ability are much 
greater under seniority systems. The widespread adoption 
of seniority practices qualified by ability requirements, 
and the frequent disputes over seniority rights and their 
modification through consideration of ability qualifications 
attest the importance of this issue. 

The major core of data for this study consists of a 
sample of published arbitration awards for the years 1948- 
1955. The cases selected for analysis are representative 
of big and small business, heavy and light industry. Most 
of the issues concern factory employment, although sev- 
eral cases deal with sales and clerical employees, and 
others are concerned with public utility operation. A wide 
variety of union organizations is represented. Most of the 
arbitrators represented are experienced. Analysis of con- 
tract clauses and investigation of the manner in which 
these clauses have been applied by the parties are also 
introduced. 

The ability provision in qualifying seniority rights helps 
to achieve efficient operation of our productive resources 
and protection of our workforce from insecurity through: 
(a) minimizing the economic costs of inefficient operation 
which, if continued, might create employment insecurity 
for the workforce as well; (b) providing an incentive to the 
most enterprising and ambitious workers; (c) assuring 
greater flexibility in promotion from within, making pos- 
sible a continuous source of trained talent from all levels 
of the organization; (d) contributing, indirectly, to greater 
job security by protecting present job holders from the 
seniority claims of more senior, but less able employees, 
where wide seniority units and bumping practices are 
customary. 

In the absence of contrary contract provisions, arbi- 
trators have uniformly held that the right to determine 
ability clearly belongs to management. Arbitrators, how- 
ever, are not agreed on the extent to which the initial de- 
termination of ability may be challenged by the union. 

They have laid down the general rule that the present 
ability of the employee must be matched against present 
job requirements, and have developed standards of objec- 
tivity and validity against which the soundness of the wide 
variety of ability criteria may themselves be evaluated. 

The trial period emerges as a simple and effective de- 
vice to measure ability. There is a need, however, to cir- 
cumscribe employees’ unqualified rights to a trial, if the 
goal of efficient plant operation is to be achieved. There 





is also the need to assure the fairness of the trial itself. 
These problems can best be solved where the trial period 
is used in conjunction with sequential seniority systems. 

Arbitrators have given relatively greater weight to 
ability where success on the job requires high skills or 
where safety considerations are important. Greater atten- 
tion also needs to be paid to ability where there are rela- 
tively wide differences in the abilities of the workforce. 

In the opinion of the writer, the proper degree to which 
ability should qualify seniority should be determined not 
by whether the job opening is created by a promotion or a 
layoff but rather by the characteristics of the job to be 
filled and of the employees available to fill it. 

In many cases, employers have not paid enough atten- 
tion to the determination of ability. Unless such condition 
is corrected, there may be a gradual abandonment of the 
ability qualification and an allocation of work opportunities 
on the sole basis of length of service. 

235 pages. $3.05. Mic 57-1585 


SOME SOCIAL ASPECTS OF BUSINESS CYCLES IN 
THE LOS ANGELES AREA, 1920-1950 


(Publication No. 20,582) 


Jacqueline Rorabeck Kasun, Ph.D. 
Columbia University, 1956 


This study is a description and analysis of the behavior 
of certain measurable social phenomena during business 
cycles in the 1920-1950 period in the Los Angeles area. 
The indexes of industrial employment and department store 
sales in the area are uSed as indicators of the level of 
business activity. The nature of the measurable social 
accompaniment to business cycles is investigated in five 
general areas of community life: the labor force; family 
life; education, recreation, religion, and politics; health, 
including mental health and suicides; and crime. Corre- 
lation analysis is the principal statistical technique em- 
ployed for determining co-variation between the social 
data and the economic indicators. The aim is to contribute 
to a general description of the social aspects of business 
cycles. 

Study of the labor force suggests, first, a high degree 
of stability over the thirty-year period in the proportion 
of the population included in the labor force; this was, 
however, the net result of divergent trends for different 
groups within the labor force; and, secondly, there appears 
to have been a tendency for labor force participation to 
expand slightly during prosperity and to contract some- 
what during depression. Labor force participation ex- 
panded considerably during the war and contracted to a 
peacetime high-employment level at the war’s end. 

Marriage, birth, and domestic relations case rates 
were found to be positively related to the cyclical indica- 
tors, and there appear to have been age and race differ- 
ences in the cyclical changes in fertility ratios and birth 
rates. 

A smaller proportion of the population attains the 
higher educational levels during depression than during 
prosperity. There appear to have been cyclical changes 
in patterns of leisure time use. Political activity becomes 
more intense and more left-wing during depression. 
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Church membership and attendance seem to have been 
little affected by cyclical fluctuations. 

The crude death rate shows positive correlation with 
the business cycle indicators, a result which probably 
chiefly reflects changes in the age composition of the popu- 
lation. The infant mortality rate also shows positive cor- 
relation. Negative correspondence with the cyclical indi- 
cators is shown for first admissions to state mental hos- 
pitals and for suicides. Various indications of alcoholism 
also suggest negative relationship. 

The results of the study of crime are somewhat ob- 
scured by the positive relationship between business cycles 
and the level of in-migration to this community. High 
levels of population mobility have been shown to be as- 
sociated with high crime rates; there are indications, how- 
ever, that the relationship between many offense rates and 
the level of business activity would be negative, in the ab- 
sence of migration. Juvenile arrest rates increase mark- 
edly during prosperity and decrease during depression. 

Because a third of the period of the study was heavily 
colored by war, some attention is necessarily given to the 
social aspects of war in this community. The conclusion 
reached is that war provided economic and social oppor- 
tunities and richness of emotional content in the lives of 
many members of this community in a way that has seldom, 
perhaps never, been matched by the circumstances of 
peace. 

Considerable attention is given to the probable reasons 
for the observed behavior of the data, to class differences 
in response, and to relationships among the phenomena 
which are studied. The conclusion is reached that a fron- 
tier for scholarship lies in further study of the response 
to economic change in our culture and of the repercussions 
which this response may have in the field of economic 
policy making. 237 pages. $3.10. Mic 57-1586 


FARM LEVEL DEMAND RELATIONSHIPS FOR 
LIVESTOCK PRODUCTS AND FEED CONCENTRATES 


(Publication No. 20,963) 


Elmer Warner Learn, Ph.D. 
The Pennsylvania State University, 1957 


The purpose of this study was to obtain estimates of 
structural farm demand relationships at the national level 
for livestock products and feed concentrates. Despite the 
interrelatedness of economic relationships in the feed- 
livestock economy, it was possible to treat demands for 
livestock products and demands for feed concentrates 
separately for estimation purposes. 

Estimates were obtained for four models of demands 
for livestock products. Three of these models employed 
systems of simultaneous equations. The other model was 
a more conventional least-squares regression model. 

Estimates from the least-squares model were believed 
to be the most satisfactory. This model used the farm 
price of the product concerned as the dependent variable 
and per capita consumption of the product, per capita dis- 
posable personal income, the index of retail prices of non- 
food goods and services, and per capita consumption of all 
other livestock products as independent variables. The 
estimates of farm level price elasticities of demand were: 





beef, -.73; pork, -.55; poultry, -.86; eggs, -.41; and dairy 
products, -.38. 

A simultaneous model, which held the composite price 
of competing commodities constant, was employed as a 
partial check on the results of the least-squares model. 
This check increased the confidence in the beef, pork, and 
dairy product estimates, but raised doubts concerning the 
poultry and egg estimates. 

Some significant conclusions related to methodology 
were reached. It was demonstrated that deflation by the 
usual process may lead to nonsense results when two or 
more levels of price variation are involved in the variables 
that enter the estimating equation. This occurs because 
the income coefficient depends upon the income elasticity 
of the aggregate of commodities included in the deflator as 
well as upon the income elasticity of the commodity under 
study. 

It was also demonstrated that price elasticities are 
smaller and income elasticities are generally larger when 
quantities of competing commodities are held constant than 
in the conventional analysis where prices of competing 
commodities are held constant. 

An attempt was made to estimate simultaneously the 
demands for three major groups of feed concentrates: 
feed grains, high protein by-product feeds, and other by- 
product feeds. This analysis was unsuccessful, probably 
because of the high correlation among the price and quan- 
tity variables involved. 

A second analysis which combined feed grains and by- 
product feeds other than high protein feeds was also un- 
successful. 

A single equation model for total feed concentrates 
was estimated. The resulting equation was: 


y, = -2.581z, + 1.1482, + 2.2642, - .006 


y, is the November to May average price received by 
farmers for feed grains; z, is the total quantity of feed 
concentrates fed in the year beginning October 1; Z, is the 
November to May average price received by farmers for 
livestock and products; and z, is the number of grain con- 
Suming animal units fed in the year beginning October 1. 
All variables were expressed as first differences of loga- 
rithms. 

Although the results of this analysis appeared to be 
reasonable, it was concluded that an analysis which treated 
demands for feed by types of livestock may be preferable. 
The scope of such an analysis was too broad for the pres- 
ent study, however. Some evidence of the need for a less 
ageregative analysis and suggestions for future study 
were presented. 102 pages. $2.00. Mic 57-1587 


COTTON POLICIES AND THE ECONOMIC 
WELFARE OF COTTON PRODUCERS 


(Publication No. 19,473) 


John Earle Pearson, Ph.D. 
Indiana University, 1956 


The cotton policies of the Federal Government since 
1932, which have evolved from national agricultural legis- 
lation, have varied with the political and economic condi- 
tions of the Nation. Many of the limitations of such policies 
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have been the result of ill-defined goals and short-run, 
emergency objectives. The purpose of this dissertation is 
to set forth specific value judgments, to examine cotton 
policies since 1932 in relation to these value judgments, 
and to recommend changes in the present trend of cotton 
legislation. 

The value judgments are established after analyzing 
data and trends that are relevant to cotton production and 
the economic welfare of cotton producers. Trends in cot- 
ton production, prices, and demand indicate that the supply 
of cotton is essentially inelastic and factors in cotton pro- 
duction have not adequately contracted since the close of 
World War I and World War II. In the meantime, the de- 
mand for cotton fiber and cotton products has been de- 
creasing on the domestic market, and American cotton has 
been confronted with increasing competition on the foreign 
market. As a result, “surpluses” have existed and become 
a formidable problem. Income data indicate that the cotton 
producer has not been enjoying an adequate scale of living. 

The value judgments accepted are: (1) an adequate 
minimum scale of living for cotton producers, (2) an ef- 
ficient allocation of resources, and (3) the maintenance 
and encouragement of the family farm. 

Agricultural legislation since 1932 which has affected 
the welfare of cotton producers was discussed. This pres- 
entation makes possible a critical analysis of certain in- 
consistencies and shortcomings of the type of cotton policy 
which has prevailed these last twenty years. It is argued 
that long-range problems of over-expansion, diminishing 
markets (both at home and abroad), and owner-tenant rela- 
tions have not been solved; rather, for the most part, they 
have been aggravated by short-sighted policies. The AAA 
of 1933, the AAA of 1935, the Soil Conservation and Do- 
mestic Allotment Act of 1936, the AAA of 1938, the war- 
time amendments to the AAA of 1938, the AAA of 1948, and 
the AAA of 1949 -- these acts have not encouraged a con- 
traction of the cotton industry. Instead, they have con- 
sistently increased the support price of cotton and, at the 
same time, favored the landowner in owner-tenant aid. 
Further, it is argued that the Brannan Plan, although having 
some desirable features, would have continued to over- 
value cotton and would have contained serious limitations 
as a long-range policy. 

Using the three value judgments as criteria, it is con- 
cluded that cotton policies since 1932 have out-lived their 
emergency usefulness and should be re-directed. Thus, 
recommendations of change in the trend of policies appear 
appropriate. 

Some recommendations are given by the author in the 
form of a general policy outline. This outline calls for the 
unregulated marketing of cotton at market prices. If cot- 
ton producers should need aid, a limited amount should be 
given to them in kind as part of an adequate minimum scale 
of living. 262 pages. $3.40. Mic 57-1588 


ECONOMIC EFFECTS OF SEPARATING MAINE 
POTATOES INTO TWO QUALITY GRADES 
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Alvah Lionel Perry, Ph.D. 
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Maine potato shippers pack the majority of their po- 
tatoes to the U.S. No. 1 grade. Research studies have 





shown that many consumers will pay premiums for po- 
tatoes packed to higher quality standards. The primary 
objectives of this study was to determine if consumers 
would pay sufficient premiums for the U.S. Fancy grade of 
Maine potatoes to make it profitable for Maine shippers to 
offer this quality to consumers. Other objectives of the 
study were to determine (1) the volume of the Maine po- 
tato crop that would meet the standards of the U.S. Fancy 
grade and (2) the consumer acceptance of the U.S. No. 1 
grade potatoes from which potatoes of the U.S. Fancy 
quality had been removed. 

In carrying out the experiment, Katahdin and similar: 
varieties of potatoes were sized into two groups (a) 2 1/2 
to 3 1/4 inches and (b) 2 to 2 1/2 and 3 1/4 inches or 
larger. Both groups of potatoes were washed and then 
group (a) was graded to the standards of the U.S. Fancy 
grade and group (b) to the standards of the U.S. No. 1 
grade. Both grades were then packed in 10-pound poly- 
ethylene film bags. 

Using a latin square design of experiment, the test 
potatoes were put on sale in eight supermarkets in the 
Boston, Massachusetts area for an eight week period be- 
ginning November 15, 1954. The test potatoes were sold 
in competition with potatoes regularly carried by the 
stores, namely 5, 10, 15 and 50 pound bags of unwashed 
U.S. No. 1 grade Maine potatoes. Examinations of com- 
mercially packaged washed U.S. No. 1 grade potatoes were 
made to determine the percentage of U.S. Fancy potatoes 
in the Maine crop packed to the U.S. No. 1 grade. 

About 20 percent of the washed Maine potatoes of the 
U.S. No. 1 grade, 2 to 4 inches in size met the standards 
of the U.S. Fancy grade, 2 1/2 to 3 1/4 inches in size. It 
thus appears that the volume in this high quality would be 
sufficient for commercial use by the industry. 

At a premium of 30 cents a 10-pound bag over the 
price of regular U.S. No. 1 grade unwashed Maine potatoes, 
sales of the U.S. Fancy grade amounted to 18 percent of 
the total volume of potato sales. When the premium on 
this pack was dropped to 10 cents a package, the sales of 
the U.S. Fancy potatoes averaged 29.8 percent of the total 
potato sales. The difference in sales at these two pre- 
miums were highly significant. 

The U.S. No. 1 grade washed potatoes from which the 
U.S. Fancy potatoes had been removed met with good 
acceptance by the customers at these stores. When sold 
at the same price as regular U.S. No. 1 grade unwashed 
potatoes, sales per store averaged 422 bags per week of 
the test pack as compared with 151 bags of the regular 10- 
pound bags of unwashed potatoes. Sales were not signifi- 
cantly different when this test pack was sold at a 6 cents 
a bag premium over the regular unwashed 10-pound pack. 

The regular 10-pound bag of unwashed potatoes was 
the only pack that showed a significant cross-elasticity of 
demand with the U.S. Fancy grade potatoes. When the price 
of the U.S. Fancy potatoes increased 20 cents a package, 
the sale of regular 10-pound bags increased 12 percent. 

The additional costs of packing the two grades simul- 
taneously, rather than packing all the potatoes to one 
grade, was estimated at 43 cents a hundredweight for the 
U.S. Fancy grade, and 5.1 cents for the U.S. No. 1 grade, 
or an additional average cost of 12.3 cents per hundred- 
weight for both grades combined. This would mean that if 
packers received an average premium of less than 12.3 
cents per hundredweight for all potatoes it would be un- 
profitable to separate out the U.S. Fancy potatoes from the 
U.S. No. 1 grade potatoes. 
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On the basis of this experiment, however, it appears 
that packers have the potential of receiving an additional 
net return of 64 cents a hundredweight if retail premiums 
averaged $3.00 a hundredweight on the U.S. Fancy and 60 
cents a hundredweight on U.S. No. 1 washed potatoes. If 
premiums were received from only the U.S. Fancy potatoes, 
the additional average net revenue would be about 44 cents 
per hundredweight. One may conclude from this experi- 
ment that packers could increase their net revenue by 
separating out the U.S. Fancy potatoes rather than sell all 
their potatoes under the U.S. No. 1 grade label. 

107 pages. $2.00. Mic 57-1589 


LABOR AND POLITICS ON THE IRON RANGE 
OF NORTHERN MINNESOTA 


(Publication No. 20,642) 


Rudolph Pinola, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Selig Perlman 


The thesis is a study of economic and political condi- 
tions on the Mesabi and Vermillion ranges from the 1880’s 
to 1954. 

There were several reasons for undertaking the study; 
besides a personal interest in the region, it was felt that 
there was a serious deficiency in the lack of a labor and 
political history of the Iron Range and that the thesis could 
set a basis for further research. Since a strong radical 
element characterized area politics, it also seemed to 
serve as a good basis for evaluating the labor theory of 
job-consciousness advanced by Professor Perlman of the 
University of Wisconsin. This explains the emphasis given 
throughout on the antagonisms between the mining com- 
panies and the laboring class. 

Because the material was widely scattered, the task of 
piecing the record together entailed much fruitless search. 
Although as complete a story as one wished for was not 
possible, it is the author’s conviction that the material has 
been adequately covered for evaluating purposes. 

Historically, one can note that a fair amount of cooper- 
ation between the mining interests and the people prevailed 
during the early years. This is largely explained by the 
exploratory and small scale nature of the operations. The 
nature of the labor force and a feeling that the mining in- 
dustry should have every opportunity to develop delayed 
the outbreak of social conflict. 

Factors which contributed to the break were the migra- 
tion to the ore fields of a class-conscious Finnish element, 
bad conditions in the mines, the need for civic improve- 
ments, and the disclosure of the true value of the iron ore 
deposits which set off the fight for control of local govern- 
ment. There followed 30 years of struggle between the 
mining interests and the people, which promoted the union 
of labor and political reform groups. When the Farmer- 
Labor Party appeared on the Range with its own brand of 
radicalism, labor served as a nucleus around which to 
carry out organizational activity. 

From 1910 to the early 1940’s, job-consciousness did 
not seem to be the primary psychological force which 
motivated the workingman. When the economic and political 





climate underwent a change after World War II, a more 
conservative program was adopted by labor. 

The record seems to indicate that one cannot assume 
the workers’ psychological outlook as being fixed. Rather, 
it is subject to a change, especially in emphasis. Although 
job-consciousness is an important part of the workers’ 
total outlook, it is not always the most important. Nor can 
it be said that labor’s participating in politics serves only 
to mislead it. Much depends on the nature of the political 
struggle and other variables which may operate to imple- 
ment the union of the two. 

The conditions which made possible the close working 
relationship between labor and politics also served to ad- 
vance the cause of radicalism. Aside from the role it 
played in the labor movement, left-wing reform gave the 
immigrant a chance to participate directly in politics and 
government. It promoted a keen interest in national and 
international affairs through its broader outlook. It was 
also developed into an integral part of the consumer co- 
operative movement by the Finnish people. 

Factionalism was always a problem, but the afore- 
mentioned cementing influences which held the radical 
movement together until the late 1930’s lost their effec- 
tiveness because of changing economic and political condi- 
tions and the Americanization of the labor force. 

237 pages. $3.10. Mic 57-1590 


ECONOMIC ASPECTS OF PRICE CONTROL IN 
THE MEAT INDUSTRY DURING WORLD WAR II 


(Publication No. 21,015) 


Howard Gramm Schultz, Ph.D. 
University of Pittsburgh, 1957 


During World War II meat price control was one seg- 
ment of the general price control program which, in turn, 
was a part of the overall wartime struggle to control in- 
flation, finance the war effort, and insure an equitable 
distribution of the existing supply. Although meat was a 
small segment of the big problem, it was a very important 
segment; its importance to the success of the entire pro- 
gram was of much greater proportion than its actual size. 
Even though effective control of the price of meat was not 
absolutely vital to the success of the entire price control 
and rationing program, it must be admitted that meat is 
such an important commodity that a breakdown of the meat 
program would have had serious repercussions on the 
success of the other controls. 

In a sense, this work is a case study of the problems 
encountered by a specific industry during the period of 
wartime price control. Such a study could be made of 
other industries such as steel, textile, and petroleum. 
However, since meat is such an important commodity, 
which intimately touches the personal living habits of al- 
most every citizen, it was felt that a study of this particu- 
lar industry would have special significance. The fact that 
the black market in meat was the most extensive black 
market which developed during World War II indicated the 
desirability of examining the problem. 

Main emphasis is placed on the analytical rather than 
the historical approach, and no attempt was made to trace 
the chronological development of the meat program. In 
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nearly all instances the final development of the various 
phases is discussed rather than the many trials and errors 
which preceded their ultimate evolution. Such develop- 
ments are presented only when they appear to be necessary 
for the analysis or seem to clarify the problem. The study 
is based largely on a critical examination of the regula- 
tions issued by the various governmental agencies re- 
sponsible for the administration of various phases of the 
meat program. 

Some of the topics treated are the various price con- 
trol techniques — the Bulk Line Method, Freeze Technique, 
Formula Pricing, Dollar-and-Cents Ceilings, and Differ- 
ential Pricing — and their particular application to the 
meat industry. Rationing of meat and the black market 
are also analyzed. Finally, price ceilings on livestock and 
their place in the meat program are discussed. An at- 
tempt is made to present the foregoing material in the 
form of an integrated study of the wartime meat program. 

In addition to some specific conclusions and recom- 
mendations concerning any possible future meat program, 
the major conclusion presented is that price control and 
rationing of meat or other commodities are both unde- 
sirable and unnecessary in a minor war. Recent experi- 
ence in the Korean conflict seems to demonstrate the 
validity of this position. In view of the tremendous produc- 
tion capacity of the United States, it may be desirable to 
wage even a major war without resort to price or ration- 
ing controls. The much greater military preparedness of 
the United States at the present time would make the 
changeover from a peacetime economy much easier than it 
was during World War II. These facts, plus an anti- 
inflationary program which does not include official price 
control or rationing, could be relied upon to achieve the 
desired result. 188 pages. $2.45. Mic 57-1591 
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(Publication No. 20,382) 


Everett Earl Goddard, D.B.A. 
University of Washington, 1956 


In recent years there has been a growing interest in 
the importance of industrial productivity measurement 
stemming from the recognition of the close relationship 
between productivity and living standards, and the in- 
creased use of productivity data in the determination of 
wage levels and the measurement of changes in industrial 
efficiency. This growing interest has revealed the need 
for a more intensive examination of the circumstances ac- 
counting for changes in productivity at the plant and in- 
dustry level. 

This study is an examination of the problems of apply- 
ing currently accepted productivity measurement tech- 
niques to the Douglas fir plywood industry. This industry 
was chosen for analysis because: (1) the characteristics 
of the industry such as homogeneity of product and simi- 





larity of manufacturing processes make it an especially 
suitable subject for productivity analysis, (2) the post 
World War II growth of the industry has raised it to a po- 
sition of national importance, and (3) no recent study of 
productivity in the industry has been attempted. 

The study is divided into three major parts: (1) the 
presentation and discussion of the theoretical basis for 
productivity measurement, including those factors com- 
monly thought to influence productivity and the techniques 
in general use for productivity measurement, (2) the 
analysis of the industry with special emphasis upon those 
factors which influence or determine productivity, and (3) 
the measurement of changes in physical productivity and 
value added productivity in the industry between 1946 and 
1954 and during 1951 to 1955, respectively. 

Data for the study were compiled from secondary 
sources and from a survey of 24 mills in the industry con- 
ducted by the author. Analysis of industry and mill data 
indicates that four major factors are primarily respon- 
sible for productivity changes; (1) the long and short-run 
variation in the quality of logs available for plywood manu- 
facture, (2) the rate of technological advance, (3) the 
variety of finished panel grades and types produced, and 
(4) the policies of mill operators with respect to inventory 
and output levels, and veneer purchase practices. 

Comparison of physical productivity for the years 1946 
and 1954 shows that productivity in the industry increased 
at an average annual rate of 1.5 per cent in comparison to 
an annual rate of 3.0 per cent for all manufacturing. 
Analysis of value added productivity for the years 1951 to 
1955 shows no measurable change. It is also shown that 
increases in value added productivity for the individual 
mill are often accomplished at the expense of physical 
productivity, i.e., the two may move in opposite directions. 

The major conclusions of the study are as follows: 


(1) Mill output composites are sufficiently various 
that productivity comparisons should be re- 
stricted to time-to-time comparisons for indi- 
vidual mills and the industry as a whole. 


Improvements in productivity at the mill level 
for the typical mill through specialization in 
finished panel qualities are severely restricted 
because the variety of veneer qualities yielded 
by plywood logs makes imperative the produc- 
tion of several panel qualities. 


The future trend in productivity in the industry 
will be the resultant of opposing forces, the rate 
of installation of new equipment, and the long- 
run decline in plywood log qualities. 


Physical productivity measures are more appro- 
priate than value added measures for the descrip- 
tion of productivity changes within the industry. 


Variation in plywood log qualities available in given 
mill supply areas may be so great that differences 
in productivity ordinarily associated with differ- 
ences in operating process efficiency may be ex- 
tremely difficult, if not impossible, to identify. 


Despite much improvement in productivity meas- 
urement techniques, the decision as to which fac- 
tors are actually responsible for productivity 
changes is still primarily subjective in nature. 
361 pages. $4.65. Mic 57-1592 
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PRICE CONTROL DURING THE KOREAN EMERGENCY: 
THE PETROLEUM INDUSTRY IN THE U.S.A. 


(Publication No. 20,598) 


Benjamin Goldberg, Ph.D. 
The American University, 1957 


This study examines price control over the petroleum 
industry as one case in the general context of price ad- 
ministration over American business during the Korean 
emergency. The anaiysis is based upon government price 
regulations and staff policy memoranda relating thereto; 
the petroleum industry’s criticism of regulation as re- 
flected in trade publications and congressional hearings; 
personal interviews with representative industry members; 
and the writer’s participation as a government Official 
during both the Second World War and the Korean crisis in 
promulgating and administering the petroleum price control 
programs. 

Chapters I and II review the general nature of price 
controls employed during the two World Wars with special 
emphasis on the petroleum industry. The structure of the 
industry is examined in Chapter III. Attention is focused 
on such basic characteristics as its integration, degree of 
concentration of control, joint product nature of the re- 
fining process and the posted price mechanism. Chapter 
IV summarizes the legislative and economic background of 
the Korean price control program and evaluates the de- 
velopment of that program and its principal techniques. 
Chapter V analyzes immediate post-Korea petroleum price 
developments and the measures taken by stabilization of- 
ficials to meet a threatening inflationary situation. A de- 
scription of the five regulations adopted to stabilize the 
industry’s prices and the rationale behind the regulations’ 
basic control devices are contained in Chapter VI. This is 
followed in Chapter VII by a detailed and critical account 


of the principal problems which emerged under the program. 


Certain major conclusions emerge from the study. 
When the Korean conflict erupted, the nation was not pre- 
pared to cope with the inflationary forces inspired by our 
resistive action. This represented a failure in prepared- 
ness planning which was compounded by tardiness in ap- 
plying direct control measures when the upsurge in com- 
modity price levels demanded forceful and prompt action. 
By the time the belated decision was made to arrest the 
upward price spiral through the issuance of a general price 
freeze, distortions and inequities had permeated the price 
structure. Mistakenly, the price freeze was not accompa- 
nied by a universal rollback of inflated prices to an earlier 
level although a technique was adopted for manufacturing 
industries to restore normal and balanced price relation- 
ships and to reduce speculatively inspired price increases. 
This method proved difficult to apply and led to legislative 
prohibitions which limited the effectiveness of the general 
control program. However, the principal pricing method 
employed in the petroleum regulations was a base period 
freeze associated with an individual adjustment program 
tailored to the needs of the industry. Measured by price 
indexes, administration of controls over the petroleum in- 
dustry was relatively effective without any apparent inter- 
ference with product output or basic impairment of industry 
profitability as measured by government equity standards. 
Nevertheless, there were acute problems which remained 
unresolved and solutions were taken to problems which 
raise vital questions. While the limited mobilization effort 





required by the Korean War tended to obscure the serious- 
ness of these problems, they must not be overlooked. With 
better planning, some of these problems could have been 
anticipated. This is equally true of the myriad problems 
which vexed the price administrators in other industry 
areas. The most urgent conclusion drawn by the writer 

is that the present critical world situation requires the 
planning of effective price control measures, no less than 
military measures, as part of a larger mobilization readi- 
ness plan to safeguard the nation’s security in the event of 
another armed conflict. 313 pages. $4.05. Mic 57-1593 


ACCOUNTING TOOLS FOR MANAGEMENT OF 
CASUALTY INSURANCE COMPANIES 


(Publication No. 20,700) 


Howard Cleveland Launstein, Ph.D. 
The Ohio State University, 1956 


The insurance business is regulated from a financial 
viewpoint to protect policyholders and claimants. At the 
present time a standard Annual Statement Blank and an 
Insurance Expense Exhibit are being used, with minor ex- 
ceptions, for all states and territories. The chief pur- 
pose of the dissertation is to determine what financial 
statements, reports, and ratios in addition to those in the 
Annual Statement and Insurance Expense Exhibit are being 
used by management of casualty insurance companies. 

The extent of use, frequency of preparation, recipients, 
value of the information as rated by the executives, size of 
the companies involved, the variety of additional informa- 
tion obtained, and its form of presentation are discussed. 
Up to the present time individual firms have developed 
their own company reports, interchanging ideas between 
companies and through the Insurance Accounting and Statis- 
tical Association. 

Two of the chapters present a discussion of the 1955 
Annual Statement Blank and the Insurance Expense Exhibit. 
Three of the chapters discuss the actual use of additional 
statements, reports, and ratios by twenty casualty in- 
surance companies. The information for these three chap- 
ters was obtained by personal interviews with financial 
executives of the twenty companies listed in the disserta- 
tion. The data are discussed under the following major 
breakdowns: the Balance Sheet, the Underwriting and In- 
vestment Exhibit, the Insurance Expense Exhibit, and those 
reports and ratios that apply to all three. Such items as 
budgets, break-even points, ratios and their use in obtain- 
ing certain information, comparative statements, related 
charting systems, as well as the more conventional re- 
ports, are discussed. Illustrations and explanations of 
reports for management are included. 

In addition to the personal interview questionnaires, 
information for all chapters was obtained by the extensive 
reading of insurance accounting literature and materials 
on control and policy-making. 

The major conclusions of the dissertation are that 
additional statements, reports, and ratios are essential 
and are being made by most companies. Inadequate use of 
these materials is made by some firms, and other firms 
use them extensively. The extent of use varies widely and 
is definitely influenced by the size of the company. Others 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





1002 


ECONOMICS 





are basic for all companies that write a given line of busi- 
ness. The companies vary widely in what reports they 
deem necessary for management control and in what in- 
formation they think should be included in them. 

Some of the other conclusions are that budgets, break- 
even points, related charting systems, and the graphical 
presentation of data are not widely used at present. Cer- 
tain statutory requirements, such as those concerning 
premium reserves and the practice of eliminating such ac- 
counts as equipment and supplies inventory as balance 
sheet items, have a decided effect on unassigned funds 
(surplus) and the profit of the companies. The statements, 
reports, and ratio analyses for non-insurance companies 
can be used by casualty insurance companies only after 
major modifications which reflect insurance accounting 
data and terminology. 

The study makes certain recommendations as to the 
improvement of the Annual Statement. Suggestions are 
made also for the improvement and more extensive use of 
reports and other accounting tools of management for con- 
trol purposes. 384 pages. $4.90. Mic 57-1594 


THE APPLICATION OF MANAGERIAL CONTROLS 
IN SELECTED BUSINESS FIRMS 


(Publication No. 20,780) 


Raymond J. Ziegler, Ph.D. 
The University of Florida, 1957 


The study of top-management is a recent phenomenon. 
Prior to the growth of corporations, businesses were rela- 
tively small proprietorships operated according to experi- 
ence rather than in terms of principles. The individual 
proprietorship originally had no division between owner- 
ship and managership. The entrepreneur furnished the 
necessary capital and also took an active part in running 
the business. All major decisions were made by the owner, 
and he was supposed to be able to draw on his previous ex- 
periences to operate the business at a profit. The simple 
organization of the sole proprietorship involved a small 
number of employees, which made for the existence of a 
close relationship between the employer and his employees. 

This close relationship was still maintained in some 
degree under the general partnership, and the advantages 
of the mutual aid in the making of decisions and additional 
contributors of capital were also present. Businesses 
were destined to increase in number and size as the use of 
mechanized production methods became more prevalent. 
But the individual proprietorship and the general partner- 
ship were not equipped to furnish the large amounts of 
capital demanded by expansion. 

For the raising of capital funds the corporate form of 
business was ideal. However, it involved a division of 
ownership and management. The purchasers of the cor- 
poration’s stocks were in effect absentee owners since 
their holdings were diverse and their locations were 
scattered. The owners found it necessary to elect men to 
represent them who in turn either acted themselves or ap- 
pointed professional managers to run the enterprise. As 
the number of employees increased substantially, it was 
no longer possible to maintain the close relationship be- 
tween the employer and the workers as it existed in the 
earlier forms of business. 





Problems of control began to assume increasing com- 
plexity and it was necessary to devise certain principles 
to aid in the development of control. 

Statement of the Problem. It is the purpose of this 
study (1) to present a description of some leading Mil- 
waukee-Chicago area organizations engaged in business 
operations; and (2) to judge the effectiveness of their 
means and methods of applying controls within their or- 
ganizations. By “control effectiveness” we refer to the 
extent that management is able to compare any result, or 
group of results, to the standard set up for the measure- 
ment of expected accomplishment, and also the extent to 
which the standards have been established. 

The means and methods of applying controls within 
each of the 63 businesses were obtained from representa- 
tives of top- and middle-management in personal inter- 
views. The surveyed organizations are analysed to see 
how well they are controlled and also if the collected in- 
formation discloses any particular general plan of mana- 
gerial control or whether the nature of controls is dictated 
largely by the requirements of the individual organizations. 

It is concluded that the 63 Milwaukee-Chicago area or- 
ganizations are not effectively controlled in the manner 
outlined in the standard management textbooks. The re- 
sults of the study do not lead to anything like uniformity of 
control techniques. A significant number of the firms ex- 
pressed little knowledge about any principles of control. 
Furthermore, they were apparently satisfied to continue 
their management under the then existing conditions. In 
those concerns where executives compared their results 
to a standard set up for the measurement of expected ac- 
complishment, the nature of the controls was dictated | 
largely by the requirements of the individual organization, 
often failing to conform with any general plan. Several 
suggestions are offered to improve managerial controls. 

364 pages. $4.65. Mic 57-1595 


ECONOMICS, FINANCE 


A SIMPLIFIED RECONCILIATION OF ECONOMIC 
AND ACCOUNTING DETERMINANTS 
OF DEPRECIATION COST 


(Publication No. 20,752) 


Charles Edward Gilliland, Jr., Ph.D. 
Washington University, 1956 


Chairman: Carl A. Dauten 


This study is concerned with some of the problems 
which arise in connection with depreciation concepts. De- 
preciation cost concepts are concerned with methods of 
application of the exhausted value, or cost, of the fixed 
assets against the product, or gross revenues. At present, 
there are two key areas of disagreement in depreciation 
concepts. The first is concerned with the problem of 
changes in the value of the monetary unit and the second 
is concerned with the relationship of the machine to the 
product. 

This work has attempted to investigate concepts of 
depreciation and to propose a practical and acceptable 
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adjustment. The investigation considered first, economic 
concepts; secondly, accounting concepts, and finally, 
financial concepts. 

A synthesis of the considered concepts is proposed 
which is to be incorporated into the regularly published 
reports of an enterprise as follows: 

1. The depreciation allowance should be developed on 
an historical cost basis using an apportionment of the 
total cost to both time and use in a manner as realistic as 
is possible for use on both the profit and loss statement 
and on the balance sheet. 

2. It is further suggested that an interpretative state- 
ment should be provided based on a general price index 
adjustment, limited to the fixed assets of the enterprise, 
and related to the profit and loss statement alone. 

This adjustment was investigated by the use of a hypo- 
thetical case and empirical data from the period 1921 
through 1954, The mechanics of the adjustment are not 
complex and the related costs are nominal. The informa- 
tion gained from the adjustment is of importance to man- 
agement in policy determination regarding maintenance 
and expansion of productive facilities, and in the deter- 
mination of dividends and wages. The resulting informa- 
tion is important to present and prospective stockholders 
in appraising the effectiveness of the corporate manage- 
ment action. Likewise, the information is beneficial to 
employees in relation to wages and the well-being of the 
enterprise. 

The hypothetical case demonstrates that the magnitude 
of the disparity between the present and proposed methods 
is very substantial. 

The double rate declining balance method of depreci- 
ation costing, authorized in the Internal Revenue Code of 
1954, was applied to some of the hypothetical case results. 
A technique was used, matching the “real” depreciation 
rate by selective use of the double rate declining balance 
method. It is clear, from the examination made, that under 
certain conditions, the technique employed in this study 
can be significantly successful. 
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Taiwan is an island about the size of Massachusetts, 
Rhode Island and Connecticut, with a population of about 
nine million. It is essentially an agricultural economy, 
whose chief products are rice, sugar cane, sweet potatoes 
and tea. Its mining resources are unimportant. Its main 
industries are cement, pulp and paper, fertilizers, elec- 
tricity and cotton textiles. 

When the island was returned to China in 1946, the 
Nationalist Chinese tax system automatically became ef- 
fective. Under this system, the power to tax rests in the 
Legislative Yuan, while the Ministry of Finance originates 
tax bills. In 1951 a tax reform movement introduced some 
improvements, e.g., the elimination of certain taxes, abo- 





lition of forced contributions and adjustment of tax rates 
and starting taxable points. The “Regulations Governing 
the Unified Collection of Central and Local Taxes in 
Taiwan” then promulgated have been revised almost every 
year since. Revisions have been intended to promote 
direct taxation, simplification and clarity of tax laws, 
equitable tax rates and penalties, etc. In 1953 tax receipts 
(including profits from the wine and tobacco monopoly) 
amounted to about fifteen percent of the national income. 

National taxes include (1) customs duties, and (2) the 
salt tax - both collected by the national government di- 
rectly. They include also (3) the income tax, (4) manu- 
facturers’ excises, (5) the stamp tax and (6) the estate 
tax. The provincial government now collects the latter 
taxes on behalf of the central government. 

Provincial taxes consist of (1) the land tax and (2) the 
business tax. The land tax is composed of (a) the land 
value tax and (b) the tax on cultivated fields, the latter 
calculated and partly collected in kind. Less than 40 per 
cent of the land is subject to either kind of land tax. By 
far the more important is the tax on cultivated fields. The 
business tax is based in some lines on volume of business, 
in other lines on “gross profit” as the law uses the term. 
The tax disregards the profitability of taxable businesses. 

The local taxes are discussed in order of revenue im- 
portance, except the household tax.- It is discussed last, 
because its origin is not the basic Chinese tax law but 
Japanese practice and originally it was correlated with 
the income tax. The local taxes comprise: (1) the 
slaughter tax, a levy on the slaughter of meat animals; 

(2) the house tax, levied on buildings in certain cities or 
towns; (3) the deeds tax, imposed on transfers of real es- 
tate recorded in written documents; (4) the vehicle license 
tax on automobiles, carts, bicycles, etc.; (5) the entertain- 
ment tax, levied on service of food above a certain amount; 
(6) the amusement tax, imposed on admission tickets to 
movies, theatres, story-telling houses, etc.; and (7) the 
household tax, which taxes net assets as well as net in- 
come. It combines a kind of general property tax with an 
income tax based on the household as a unit. This tax was 
correlated with the income tax until 1956, when the house- 
hold tax was converted into a personal integrated income 
tax for individuals and a business income tax for business 
organizations. 

This thesis outlines the history of each tax, and de- 
scribes its character and administration in 1955. Each 
tax is appraised in the light of western standards of public 
finance and the institutional background. The special fac- 
tors that modify the appraisal of a tax system are par- 
ticularly important in an underdeveloped Asian society. 
Analysis of the special problems in Taiwan is useful also 
in understanding similar problems in other underdeveloped 
countries. 

Low tax morale, for example, is an important institu- 
tional fact in Taiwan. Its citizens are not educated in their 
responsibilities and are not allowed to participate in tax 
legislation and administration as are citizens of western 
countries. Likewise, standard bases are widely employed 
in Taiwan. One finds standard business volumes, standard 
rates of profit, standard outputs of agricultural land, stand- 
ard rental rates, standard weights of taxed animals, stand- 
ard costs of construction of houses and so on. Such char- 
acteristics must be understood in the context of widespread 
illiteracy, poor accounting and prevalence of small busi- 
nesses difficult to control, as well as low tax morale. 
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The concluding chapter offers suggestions for tax re- 
form. (1) Some pertain to the general climate of govern- 
ment. These reforms include more open discussion of the 
public finances, more efficient government, and abolition 
of such ill-devised practices as the forced “sale” of bonds 
to taxpayers. (2) Some suggestions concern tax legislation. 
Tax laws should provide more directness in taxation, 
clarity of definition, publication of tax schedules, and re- 
vision of the laws to square with administration. (3) Some 
suggestions deal with administration. Reforms can be 
achieved by better utilizing existing personnel, and re- 
cruiting better qualified workers. Reforms in all three 
areas will help increase the revenues, promote equitable 
application of the laws, and improve the tax morale of the 
people. 485 pages. $6.20. Mic 57-1597 


AMORTIZATION OF EMERGENCY FACILITIES 
(Publication No. 20,708) 


Fred Jack Mueller, Ph.D. 
The Ohio State University, 1956 


The outbreak of hostilities in Korea in 1950 brought the 
need for rapid expansion of the productive capacity of the 
United States in order to provide for an adequate national 
defense. The experiences of World War II showed that 
industry was reluctant to invest in emergency facilities 
unless given some special incentive. Therefore, late in 
1950, Congress passed legislation permitting the amorti- 
zation of emergency facilities over a five-year period. In 
mid-1955, the two government agencies chiefly responsible 
for the administration of rapid amortization differed 
sharply as to what its future should be. This study was 
conducted in an effort to answer two questions with respect 
to the future of the program: First, did the rapid amorti- 
zation program achieve its objectives? Second, should the 
program be continued, expanded, or discontinued? 

The study is divided into four major sections. 

Rapid amortization is not permitted as a deduction 
from gross income in addition to normal depreciation, but 
is allowed as a substitute for the longer period. The first 
section gives a brief examination of the alternative-- 
normal depreciation. 

The experiences with rapid amortization in World War 
I and World War II are reviewed in the second section. 

The provision for rapid amortization initiated by the 
Korean emergency, its objectives and means of implemen- 
tation and administration, are examined in the third sec- 
tion. The period covered is 1950 through 1955. 

The final section is an analysis of the effects of the 
latest rapid amortization program. The steel industry 
was used as an appropriate industry through which to ob- 
serve the effects. It is acknowledged that there may not 
be a Single industry that is truly representative of the 
American economy, but the steel industry is a basic in- 
dustry which, through its practices and policies, can toa 
considerable degree influence the development of other 
industries. 

There is little doubt that rapid amortization stimulated 
private investment in emergency facilities. In the period 
reviewed, 20,479 certificates of necessity were issued to 
about 7,500 companies covering $34,081,477,000 in new 





facilities. In the steel industry, the annual steel ingot 
capacity was increased from 100 million tons in 1950 to 
125.8 million tons in 1954. Members of the industry esti- 
mated that this level of capacity would not have been 
reached until 1968 without the help of rapid amortization. 
Total annual business expenditures for new plant and equip- 
ment reached a new average high of $26.8 billion, com- 
pared with an average of $19.2 billion before 1950. 

The emergency expansion has now largely been com- 
pleted. A defense mobilization program may be essential 
for many years in the future, but it should now become a 
part of the broad, orderly, long-range, and natural growth 
of the economy. A highly restricted use of rapid amorti- 
zation in the future might prove beneficial, but the con- 
tinuation on an extended basis could be dangerous to the 
economy. The amortization of emergency facilities over 
a five-year period is essentially an emergency device. 

As such, it should be maintained as a standby weapon 
available for use in future emergencies. 
197 pages. $2.60. Mic 57-1598 


TAXATION AND ASSESSMENT OF COAL, GAS, 
AND OIL WITH SPECIAL REFERENCE TO 
WESTERN PENNSYLVANIA, EASTERN OHIO, 
AND NORTHERN WEST VIRGINIA 


(Publication No. 21,013) 


James Phillips Rice, Ph.D. 
University of Pittsburgh, 1957 


Chairman: A. M. Woodruff 


This study of the problems of taxation and assessment 
of mineral fuels was undertaken with the purpose of de- 
termining: the practices followed in assessment and 
taxation of deposits of coal, gas, and oil; the problems of 
relating taxable assessments to market value; the bases 
for evaluating the adequacy of present methods of assess- 
ing and taxing coal, gas, and oil deposits; and some of the 
effects of the tax on owners and on the utilization of these 
resources. 

Four kinds of data were collected and analyzed. Ques- 
tionnaires were sent to tax officials of all states to deter- 
mine the taxation and assessment practices in their re- 
spective states. Second, instructions and manuals issued 
to assessors of a large number of states were examined, 
as were the relevant statutes of Pennsylvania, Ohio, West 
Virginia, and other states which have made unusual ap- 
proaches to the problems of mineral taxation. Third, in- 
quiries were made of the assessing officials of all counties 
in Pennsylvania, Ohio, and West Virginia regarding the 
practices followed in assessing coal, gas, and oil within 
their respective counties, and also regarding their prob- 
lems in appraising and assessing mineral property. In 
addition, an examination was made of the public assess- 
ment and property transfer records concerning ownership 
of mineral property in counties with large amounts of 
mineral deposits, especially coal. 

Serious problems inthe administration of the ad valorem 
tax were found to arise from: the basic instability of the 
coal industry; the lack of adequate data on the value of coal 
property; the effect of varying access to transportation 
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on the value of all minerals; the determination of differ- 
entials between stripping coal and deep coal as well as 
among grades of coal; and the effect on the value of coal 
deposits of ownership by coal users as over against those 
having to market the coal. In addition, administrative 
problems also arise from the difficulty of measuring the 
extent and quality of oil and gas deposits prior to extrac- 
tion and of valuing undepleted reserves of operating 
properties. 

Analysis of actual practices revealed wide variations 
both in the relationship of assessments to apparent mineral 
property values and in the tax rates applied to the as- 
sessed valuations. This resulted in an inequitable distri- 
bution of the tax burden among owners of the same type of 
mineral property, among owners of different kinds of 
minerals and between owners of mineral property and 
other property owners. Such differences have had major 
effects on the competitive conditions in the mineral in- 
dustries as well as on the conservation of the deposits. 
The extraordinary lack of correlation between prices ac- 
tually paid for properties and their assessed valuations 
cannot but hinder development of valuation procedures 
likely to ensure equitable treatment under an ad valorem 
tax. These, and related considerations, led to the conclu- 
sion that the ad valorem tax does not satisfy the require- 
ments of a sound taxing policy. 

Accordingly, some attention was given to the advantages 
and disadvantages of a severance or production tax in those 
areas not now using it, such as Pennsylvania, Ohio, and 
West Virginia. The practices of states taxing these min- 
erals on a severance basis were reviewed in considerable 
detail. Among major advantages attributed to the sever- 
ance tax are: the availability of income to pay the tax 
when levied; the ease of handling differences in the value 
of minerals; the fluctuation in tax burden with business 
conditions; and the fact that assessors are relieved of 
valuational judgment subject to political influences. Dis- 
advantages attributed to the severance tax include: the ef- 
fects on competitive pricing between areas using the sev- 
erance tax and those using ad valorem taxes; the possibil- 
ity of shifts in demand to alternate fuels; the tendency to 
curb production in the face of a tax on output; and the 
problems resulting from the change from an ad valorem 
base to a severance base tax. 


357 pages. $4.60. Mic 57-1599 


RECENT AND CONTEMPORARY THEORIES OF 
THE SHIFTING, INCIDENCE, AND EFFECTS OF 
THE CORPORATE NET INCOME TAX 


(Publication No. 20,470) 


Gerhard Norman Rostvold, Ph.D. 
Stanford University, 1955 


This study is a critical review of the recent and con- 
temporary theories of shifting, incidence, and effects of 
the corporate net income tax. The ultimate objective is to 
make explicit the strength and weakness of each theory 
and to develop an analytical framework within which the 
shifting, incidence, and effects of corporate net income 
taxation may be most effectively analyzed. 

Since there exists a marked divergence of opinion with 





respect to the incidence of the corporate net income tax, 
there are certain questions concerning this subject which 
the study attempts to answer. The main questions are the 
following: (1) To what extent is the divergence of opinion 
concerning the incidence of the corporate net income tax 
the result of the nonuniform usage of the concepts ordi- 
narily applied in the analysis of tax shifting and incidence? 
(2) Is the traditional doctrine of corporate net income tax 
shifting and incidence unacceptable because of inappro- 
priate assumptions, and if so, how should these assump- 
tions be amended? (3) Are the main shortcomings of the 
traditional theory methodological ? 

In the area of economic effects, an attempt is made to 
determine, (1) whether the corporate net income tax is 
compatible with the maintenance of economic stability and 
growth, and (2) whether it is necessary to integrate the 
analysis of the shifting and incidence of the corporate net 
income tax into a macroeconomic setting. 

The study reveals the following answers to the pre- 
ceding questions concerning the incidence of the corporate 
net income tax: (1) Conceptual differences have been re- 
sponsible in large part for the wide divergence of opinion 
in recent and contemporary theoretical analyses of the 
shifting, incidence, and effects of the corporate net in- 
come tax. The failure to distinguish clearly between the 
incidence and the effects of taxation has greatly hindered 
the development of an appropriate theory. (2) The as- 
sumptions which underlie the traditional theory of corpo- 
rate net income tax shifting and incidence as developed by 
Professor E. R. A. Seligman make the theory inappro- 
priate in the present economy. These assumptions fail to 
reflect recent institutional developments and other factors 
associated with the market economy as it operates today. 
(3) In the area of methodology, it is clear that the static, 
partial equilibrium analysis utilized in the development of 
the traditional theory possesses severe limitations. A 
more dynamic method of analysis would prove to be better 
suited to the analysis of questions of tax shifting and in- 
cidence. 

The following conclusions are drawn with respect to 
the economic effects of the corporate net income tax: (1) 
In the United States in the period subsequent to 1945, the 
incidence of the tax has been mainly on saving and savings. 
Investment and consumption spending have not been re- 
stricted to any great degree in this period by the tax. (2) 
Since the incidence of the corporate net income tax will 
influence private investment and/or the propensity to con- 
sume, the determination of the aggregative effects of 
taxation requires the integration of the analysis of tax 
shifting and incidence into a macroeconomic setting. 

The proponents of the traditional doctrine of corporate 
net income tax incidence have reasoned that the tax falls 
on an economic surplus, that the tax does not affect price- 
determining costs, and therefore is not shifted. The find- 
ings of this study lead to the following conclusions: (1) the 
corporate net income tax is typically a cost to the enter- 
prise, (2) within a wide area of the market a direct rela- 
tionship exists between the tax and price, (3) the tax is 
shifted under certain market conditions, at least in part, 
and (4) the economic effects of the corporate net income 
tax are conditioned by its shifting and incidence. 

435 pages. $5.55. Mic 57-1600 
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ECONOMICS, HISTORY 


THE PATTERN OF LAND TENURE REFORM IN 
EAST ASIA AFTER WORLD WAR II 


(Publication No. 20,584) 


Sidney Klein, Ph.D. 
Columbia University, 1957 


Large populations and limited amounts of arable land 
have created great population pressures in China, Japan, 
Korea, and Taiwan. These population pressures are re- 
flected best in the agricultural areas of these nations. 
There, prior to the land tenure reform programs of the 
post-World War II period, land ownership was concen- 
trated, tenancy was widespread, and abuse of the tenants 
by landlords was common. At the completion of the re- 
forms, landownership was more widely distributed, the 
area cultivated by tenant farmers had been sharply re- 
duced, and many but far from all of the abuses commonly 
practiced on their tenants by landlords had been made il- 
legal and no longer prevailed. However, newer abuses, 
principally in the form of inordinately high taxes cropped 
up to replace them in some countries. 

In Japan, tenancy, formerly a characteristic of nearly 
half of the cultivated land, was reduced to approximately 
one-tenth of the cultivated land, tenant-landlord relations 
were put under the close scrutiny of impartial local Land 
Commissions, lease contracts were required to be put in 
writing, and rental payments were lowered significantly. 
These drastic changes took place with relatively little dis- 
turbance to the existing farm management pattern and 
farm operations. 

The results of Taiwan’s land tenure reform program 
were substantially the same. The area under tenancy was 
reduced to 16% of the total cultivated area, rents were 
lowered sharply, and leases were required to be in written 
form. Still other abuses of the tenancy system were made 
illegal and prosecuted out of existence. As in Japan, this 
basic change took place without serious disruption of the 
economic lives of the farm population. 

Less was accomplished in South Korea than in Japan 
and Taiwan. While the number of half-tenants and full- 
tenants in South Korea was reduced by about 77%, and the 
number of tenants tilling land, 50% or more of the area of 
which was their own property, had increased by about 171%, 
other serious deficiencies remained. These deficiencies 
included: oral land leases for indefinite periods of time, 
eviction of tenants and over-renting of the land to other 
tenants, and “gifts” to landlords and their agents. The 
only major change effected in South Korea was a wider 
distribution of land ownership. 

A similar change was effected in North Korea where the 
land of absentee, large, and other landlords and land be- 
longing to the Japanese government and its nationals was 
confiscated. This land was distributed to the landless and 
the land-poor, who received, on the average, about three 
and one-quarter acres per family. However, these lands 
by themselves were not sufficient to yield a livelihood to 
the recipients. Further, title did not pass to them, only 
“use rights” which could be, and, on one occasion, actually 
were withdrawn from those incurring the disfavor of the 
Labor (i.e. Communist) Party. The lands were then re- 
distributed to Party members and sympathizers. Because 
taxes drained off much of the peasants’ real incomes, many 





of them felt that they were better off during the Japanese 
regime, 1905 to 1945, than under the Communists, 1945 to 
1955. 

In Communist China, the reform took the same course. 
The landlords’ land was confiscated and redistributed and 
rent and interest rates were lowered, but the peasants did 
not benefit from these actions. As in North Korea, a high 
level of taxation channelled the peasants’ incomes into the 
war and industrialization programs of the Chinese Com- 
munist Party. The peasants in 1955 at the very least were 
no better off economically than in 1945 and there is con- 
Siderable evidence to indicate that they were worse off. 

412 pages. $5.25. Mic 57-1601 
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THE NATURE OF COMPETITION AMONG APPLE 
PROCESSORS IN THE APPALACHIAN AREA 


(Publication No. 20,509) 


Homer Clark Evans, Ph.D. 
University of Minnesota, 1956 


Problem 


Processors are an important outlet for apples in the 
Appalachian Area; and concern as to the amount of compe- 
tition among them exists. The objective of this study is to 
determine the nature and the amount of competition among 
apple processors in this area. 


Method of Analysis 


The analysis of this problem is approached by setting 
up criteria for identifying the firms included in the groups 
where price is established. The price-making unit, or 
market sub-group, is classified into rather general cate- 
gories on the basis of factors which affect the competitive 
pressure in a market sub-group: namely, power relations, 
ease of entry for new firms, and the presence or absence 
of a cooperative firm. 

An analysis is made of national production and of the 
utilization of apples, with emphasis on the Appalachian 
Area’s part in the national situation. There follows a 
delineation of the market sub-groups in the area and an 
identification and a description of the processor firms. 

A description of the operating policies and of the con- 
ditions confronting processors is given, and an interpre- 
tation of processor behavior in terms of competitive pres- 
sure is made. 


Findings 


The Appalachian Area produces about one-fifth of the 
national commercial apple crop. Production has been de- 
clining both in the United States and in the Appalachian 
Area. Nevertheless, sales to processors have increased 
during the past 20 years. The production of sauce and 
slices has expanded, especially the production of sauce. 

In the Appalachian Area approximately one-half of the crop 
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has been sold in recent years to the processor outlet; and 
about one-half of the national production of sauce and slices 
is produced here. 

A few processors (six) do most of the apple processing 
in the area; and two of these process approximately one- 
half the total volume. One of the two largest firms gen- 
erally announces an opening price for apples, and all other 
firms follow with similar if not identical prices. These 
conditions, taken alone, suggest the possibility of more 
profits and less output than would be the case under per- 
fect competition, assuming that costs are the same under 
both perfect and imperfect competition. 

The evidence tends to support the thesis that both the 
derived demand for apples and the supply of apples facing 
the sub-group are elastic. Also, the limited data available 
indicate that processing costs per unit do not vary within 
the present range of processor capacities. 

An effective cooperative firm is present, which returns 
to its patrons all receipts over costs of operation. Other 
firms meet this competition by paying bonuses to their 
suppliers. These added returns encourage apple growers 
to sell more apples to the processors. Implicit price 
deals are used widely by processors and cause them to 
ignore, at least in part, their mutual dependence and to 
compete among themselves. 

The entry of new firms into the sub-group is relatively 
easy; three firms have entered since 1939 and in recent 
years have been doing between one-fourth and one-third 
of the total processing in the area. 

From this analysis of the situation, it is concluded that 
the opportunity for excess profits among apple processors 
has been reduced in recent years. The evidence indicates 
that competitive pressure is strong among processors, 
and that there is little opportunity for excess profits over 
a period of time. 145 pages. $2.00. Mic 57-1602 


AN ANALYSIS OCF THE MOVEMENTS IN 
AGRICULTURAL LAND PRICES AND VALUES 
IN PALM BEACH COUNTY, FLORIDA, 1940-1955 


(Publication No. 20,773) 


Roy Leland Lassiter, Jr., Ph.D. 
The University of Florida, 1957 


The purpose of this study was to identify and evaluate 
some of the major factors contributing to increased land 
prices in Palm Beach County. Where possible, the quanti- 
tative contribution of these factors was estimated. How- 
ever, in most cases qualitative analysis was necessitated 
by the lack of data. 

Land prices and values have increased significantly 
since 1940. The rate of increase has not been uniform 
throughout the county. Differences in the natural resource 
base, organization of agriculture, and proximity to urban 
centers are responsible for this. Land prices have in- 
creased more rapidly in the eastern part of the county than 
in the Everglades. However, the greatest absolute in- 
crease in land prices occurred in the Everglades. 

The over-all demand for land has increased appreciably 
in the 16 years under study. Urban demands have been 
concentrated in the east coast areas of the county. The 
demand ior the agricultural products of the county has 





increased. Speculation has increased also but is not, as 
yet, at the record heights of the Florida Land Boom. 

The amount of land used in agriculture expanded con- 
siderably between 1940 and 1950. However, since 1950 
significant acreages have been withdrawn from the land 
market by public agencies, and the supply of tax reverted 
lands has been exhausted. In the 1940’s land prices were 
prevented from increasing much above the cost of ditching 
and diking by the vast acreages of undeveloped lands that 
were available. 

The risks and uncertainties facing agricultural pro- 
ducers have an influence on land prices. The impact of 
varying degrees of risks on similar lands was estimated 
empirically and it was found that commercial rents closely 
approximated the differences in risk. 

The agricultural credit market has altered appreciably. 
Interest rates on intermediate- and long-term agricultural 
loans have fallen approximately 17 per cent. At the same 
time repayment terms have become increasingly liberal. 
The greatest increase in the use of agricultural credit has 
occurred since the end of World War II. 

There have been extensive technological innovations 
that have affected agricultural land prices. Water control 
technology has assumed increasing importance and new 
innovations in plant nutrition, pest control, and livestock 
production have had a major impact on land prices. 

Subsidence of the organic soils in the Everglades has 
influenced land prices here. The impact of this phenomena 
will become increasingly felt as subsidence continues. 

The classical theory of factor pricing furnishes an 
adequate explanation of land price determination with cer- 
tain important exceptions: (1) the concept of a supply and 
demand schedule is difficult to apply to a heterogeneous 
commodity such as land, and (2) the quantitative impact 
of uncertainty cannot be determined. 

Economic theory must be extended to include dynamic 
conditions if it is to completely explain factor pricing. 

177 pages. $2.35. Mic 57-1603 


THE ECONOMIC STRUCTURE OF THE 
PHILADELPHIA PARKING MARKET 


(Publication No. 20,801) 


Myron H. Ross, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. Almarin Phillips 


There were two purposes to this study: (1) To shed 
some light by means of statistical analysis on the appli- 
cability of certain modern theoretical developments, es- 
pecially the concept of monopolistic competition. (2) To 
help in solving parking problems in large urban areas. 

An assiduous attempt has been made to maintain 
methodological consistency throughout. The procedure is 
from the more general analysis of the center-city Phila- 
delphia area to the relationship between single lots. The 
specific factors shaping parking demand are treated in 
detail. 

The area covered is center-city Philadelphia as bound 
by Vine Street, South Street and the Delaware and Schuyl- 
kill Rivers. 
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Chapter II details the data. These data include (1) 
parking prices and quantities of 228 parking lots between 
March 1953 and December 1954, (2) capacities of lots, (3) 
wage tax payments of center-city firms, (4) amusement 
tax payments, and (4) a department store sales index. The 
area under consideration is then divided into twelve zones 
and the distribution of the above data is given in detail zone 
by zone. 

Chapter III attempts to establish market groups, e.g. 
lots which are in competition with one another. The as- 
sumption underlying this chapter’s analysis is that the 
consumer’s ability to substitute between lots varies di- 
rectly with the proximity of the lots. If two lots are in the 
same location, the lots are perfect substitutes and the pat- 
tern of demand -- prices and quantities -- should be iden- 
tical. At the other extreme, two lots which are a great 
distance from one another should have their demand pat- 
terns unrelated. Applying the analysis of variance to the 
different classes of demand (one-hour, two-hour, three- 
hour, all-day and evening) prices and quantities were found 
to be significantly different among the different zones. The 
analysis points up the fact that all lots are not in competi- 
tion with one another and that the prime factor producing 
product differentiation is spatial differentiation. 

Chapter IV attempts to determine the factors which 
shape the different market areas. For each one of the 
zones and the center-city in general, a four variable, mul- 
tiple linear correlation equation was chosen in the form: 
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where X,, X,, X, and X, are the link relatives, respec- 
tively, for gross parking revenue, employment activity, 
amusement activity and shopping activity for a given zone 
for each month for the period March 1953 to December 
1954. In all cases R was found to be significantly different 
from zero. The different “beta” values were then ex- 
amined horizontally to show the importance of an independ- 
ent variable within a given zone compared to other inde- 
pendent variables, and vertically to show the importance 

of a given independent variable among zones. 

Chapter V measures the degree of competition among 
lots within the different zones. Cross-elasticity coeffi- 
cients were computed. The conclusions were: (1) for each 
market area the competition among lots is not very in- 
tense; (2) competitive relationships between proximate 
lots appear to be stronger; and (3) there is a significant 
difference in corner lot and non-corner lot revenue. 

Chapter VI relates the extent of concentration of own- 
ership with parking prices. A test was run to see if prices 
were Significantly higher in the area of high concentration 
of ownership. No monopoly pricing by the firms could be 
adduced. 

The product, parking space, is a relatively unimproved 
piece of land. Lots, however, have differential revenues. 
An appendix, therefore, on the theory of urban rent along 
Chamberlinian lines was included. 
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SURVEY OF RELIGIOUS ACTIVITIES OF LIBERAL 
ARTS COLLEGES RELATED TO CHURCHES 
COMPOSING THE NATIONAL COUNCIL OF THE 
CHURCHES OF CHRIST IN THE 
UNITED STATES OF AMERICA 


(Publication No. 20,997) 


Eugene Rone Arnold, Ed.D. 
University of Pittsburgh, 1957 


This study deals with the status of religious activities 
in a group of church-related liberal arts colleges main- 
taining a relationship with the Commission on Christian 
Higher Education of the National Council of the Churches 
of Christ in the United States of America. 

In view of the expressed opinion of some critics that 
religion has little place on the college campus today and 
that colleges are becoming increasingly secularized, the 
writer believed that a study of religious activities inchurch 
colleges would reveal that such criticism was unfounded 
for this type of college. This was the hypothesis related to 
which evidence was collected. 

The testing of the hypothesis required evidence relating 
to organized religious activities through (1) regular college 
organization, (2) student organizations and activities, and 





(3) course offerings in religion within the regular college 
curriculum. 

The population sample included 103 church-related 
colleges that have a relationship to the National Council 
of Churches of Christ in the United States of America. The 
colleges were distributzd among 18 denominational groups. 
The colleges were located in six geographic regions: (1) 
the Middle Atlantic and New England, (2) South Eastern, 
(3) South Central, (4) North Central, (5) South Western, 
and (6) the Western Regions. 

The instrument used to survey these colleges was a 
closed-form questionnaire prepared for the study. It 
yielded information as to the different types of religious 
activities that were carried on in different colleges. The 
analyses of these activities were based on classifications 
that were considered relatively independent of each other: 
(1) geographic region, (2) church denomination, and (3) 
size of college enrollment. 

The following findings resulted: 

Worship services are a part of the regular program of 
all the colleges comprising the study. The existence of 
the following forms of religious worship services was re- 
vealed: (1) chapel service, (2) Sunday church service, 

(3) Sunday church school, (4) mid-week prayer service, 
and (5) religious-emphasis observances. Of these forms 
of worship, chapel service stood out as the most prevalent 
with all but one of the 103 colleges conducting chapel 
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service regularly. In the majority of worship services 
optional attendance is the rule; however, 90 per cent of 
the colleges conducting chapel services have required stu- 
dent attendance. 

Approximately 60 per cent of the colleges have college 
ministers and 60 per cent have directors of religious ac- 
tivities. Committees on religious life were found to be 
present in 83 per cent of the colleges. There were 40 col- 
leges making use of their libraries for the purpose of pro- 
viding religious activities. 

Student religious organizations reported by the colleges 
were: Student Christian Associations — Young Men’s As- 
sociation and Young Women’s Christian Association, World 
Student Christian Federation, student community service 
projects, Inter-Varsity Fellowships, gospel and fellowship 
teams, World University Service, United Christian Youth, 
student-sponsored programs, and a number of unspecified 
student religious activities. All of the colleges reported 
having one or more of these student organizations. The 
most prevalent of these activities were student-sponsored 
programs. This activity was reported by 89 of the colleges. 

Courses in the field of religion were found offered as a 
part of the regular college curriculum in all the colleges. 
The following courses are offered in varying degrees: 
church history, religion, ethics, Bible, religious education, 
theology, and philosophy. Courses in Bible and religion 
were the courses most frequently reported with Bible of- 
fered as a required course in more than 50 per cent of the 
colleges. 

The observable consistency of specific findings was 
basis for confidence that the sample of one-third the popu- 
lation was representative of the whole. On these grounds 
the following general conclusions are based: (1) differences 
in practices appear not to be determined generally by de- 
nominational relationship of the colleges; (2) practices are 
not greatly dissimilar among different geographic regions; 
(3) church-related colleges as a whole are strongly em- 
phasizing this phase of college life at this time. 
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INSTRUCTION IN AGRICULTURE IN 
NON- LAND-GRANT COLLEGES IN 
THE UNITED STATES 


(Publication No. 20,662) 


William F. Brazziel Jr., Ph.D. 
The Ohio State University, 1956 


The purpose of the study was to ascertain the status of 
the programs of agricultural instruction in non-land-grant 
colleges in the United States. Selected characteristics of 
the programs were studied. These characteristics in- 
cluded: types of degree programs in progress, enrollment, 
staff, student personnel and guidance services, the pro- 
grams of general education, the programs of regional 
services, and credit transfer to the land-grant colleges of 
agriculture. 

Data were collected by questionnaires, by studying the 
catalogues of the colleges, and by letters. 

There were 73 of these institutions in 1955 which 
granted the Bachelor’s degree in Agriculture, Arts, or 
Science for majors in Agriculture. An additional 25 insti- 





tutions offered from one to three years of study but no de- 
gree. The institutions ranged in size from very small (190 
students) to very large (over 10,000 students). There were 
an additional 96 junior colleges which offered instruction in 
this area. 

There were 8,452 students enrolled in the degree pro- 
grams. This represents 20 per cent of all the agricultural 
students in the United States. A total of 363 instructors 
staffed the programs. Many taught in more than one area. 
The majority of the institutions maintained laboratory 
farms. There was some evidence of the need of enter- 
prises in the areas of animal science and agricultural 
engineering. 

The most universally awarded degree was the Bachelor 
of Science for a major in general agriculture. Several in- 
stitutions, however, offered other degrees in more special- 
ized fields. 

Most institutions did not have organized programs of 
general education. Those that had such programs sug- 
gested and/or required almost 50 per cent more course 
work in the humanities and the social sciences than did 
those which did not have such programs. 

Strong programs of student personnel and guidance 
services were commonly found. Most institutions were 
committed to ambitious programs of regional services; 
however, additional staff members and a larger budget 
were needed in this area to realize the goals of the pro- 
gram. 

The majority of graduates were being placed as farm 
operators and teachers, and a large number of them in re- 
lated agricultural industries. Practically all state land- 
grant colleges of agriculture accepted at least three years 
of credit from non-land-grant colleges in their states. 
Most of the land-grant graduate schools accepted graduates 
from these colleges to do graduate study in agriculture. 
There was evidence of more coordination among state col- 
leges in those states which had a single board of higher 
education than in those with multiple boards. 

Recommendations included: 

1. The formulation of a prospectus for regional agri- 

cultural programs in the states concerned 


2. The study of methods of teaching in the general ag- 
ricultural curriculum 


3. A follow-up study of the graduates of the general 
agricultural curriculum 


. The development of more complete programs of 
agricultural engineering in those institutions which 
have little or no provision for instruction in this 
area 


Provision for the services of teachers trained in 
animal science, plant science, agricultural engineer- 
ing, and agricultural economics in each program 
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THE COMPARATIVE EFFECTIVENESS OF HIGH AND 
LOW DEGREES OF VISUAL REINFORCEMENT OF 
CONCEPTS IN A SURVEY COURSE IN EDUCATION 

UTILIZING TWO CLASS SIZES 


(Publication No. 20,955) 


John Parke Driscoll, Ph.D. 
The Pennsylvania State University, 1957 


This study was based on the following null hypotheses: 
that a survey course in professional education could not 
be taught appreciably better by employment of a visualized 
method, including closed circuit television, and that such a 
method would yield no significant advantage over lecture 
or lecture-discussion methods; that such a visualized 
method would be equally effective in teaching a small group 
or a large group. 

A control group of 146 students, composed of five sepa- 
rate classes, was taught by conventional non-visual meth- 
ods. The experimental population, including a number 
approximately equal to the control group, was divided 
randomly into a small and a large group, numbering 24 and 
123 respectively. 

Due to the very insignificant difference of grade point 
average between control and experimental groups it was 
deemed unnecessary to make an analysis of co-variance 
in the statistical procedures. 

The large experimental group was taught twice a week 
by illustrated lecture technique, utilizing closed circuit 
television, with both camera and receivers in the room 
occupied by the instructor and students. The students in 
the large experimental group were able to watch both the 
instructor and the television screen. The small experi- 
mental group was given the same material two days per 
week. Both large and small experimental groups met to- 
gether one day per week for additional direct motion pic- 
ture presentations. 

All groups were given a pre- and post-test on material 
treated in the Introduction to Education course. Factual 
learning was also determined by an original objective final 
examination. Attitudinal learning was measured by a pre 
and post administration of the standardized Minnesota 
Teacher Attitude Inventory and by a forced preference 
scale devised to measure pre and post attitude toward 
teaching as a profession. 

In comparing the performance of the control and ex- 
perimental groups on the final examination, the experi- 
mental groups produced a higher mean score, though not 
statistically significant. 

A comparison of performance of the control and experi- 
mental groups on the pre and post factual test revealed a 
slight gain in favor of the control group. This gain was 
not statistically significant. 

Both control and experimental groups increased their 
learning. Statistical methods proved this gain not at- 
tributable to chance. 

On the basis of the statistical differences between 
mean gains, it cannot be said that significantly more fac- 
tual learning took place in the television group than in the 
non-television group. From the standpoint of factual learn- 
ing alone, therefore, the first null hypothesis is tenable. 

In the area of attitude change the difference is markedly 
in favor of the group taught visually. Whereas the control 
group made a pre-post test gain of only 13 points on the 
Minnesota Teacher Attitude Inventory, the experimental 











group increased its score 22.2 points. This is significant 
at the .001 level. Upon this basis it is logical to reject 
the first null hypothesis. 

In the final examination the small experimental class 
had a raw mean score one point below the large experi- 
mental group. The pre-post test showed a slight drop on 
the part of the small visualized group. This would indi- 
cate that factual learning was no greater due to small 
class size. Attitude change in the small group, as re- 
flected in the Minnesota Teacher Attitude Inventory, showed 
less gain, thus giving further evidence in favor of accept- 
ing the second hypothesis. 

From information gathered by means of several anony- 
mous questionnaires, it was learned that students in the 
Education I class favored, almost unanimously, film 
learning to televised chart learning. Charts, with con- 
siderable detail, both obligated and encouraged note taking, 
which many students accepted as useful but tedious. Por- 
tions of the course and visuals used in these portions, 
which dealt with foundational concepts and current prob- 
lems in education were strongly favored over administra- 
tive and organizational concepts. 
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FACTORS ASSOCIATED WITH ESTABLISHMENT 
IN RELATED AGRICULTURAL OCCUPATIONS AND 
THEIR RELATIONSHIP TO THE HIGH SCHOOL 
CURRICULUM IN VOCATIONAL AGRICULTURE 


(Publication No. 20,960) 


Norman Kurtz Hoover, Ed.D. 
The Pennsylvania State University, 1957 


The purpose of the study was to determine whether the 
Pennsylvania program for vocational education in agri- 
culture, which is designed for establishment of young men 
in farming, contributes to or is associated with estab- 
lishment in related agricultural occupations as measured 
by certain selected criteria. An increasing number of 
off-farm agricultural job opportunities are opening in 
rural communities. These result from farm mechaniza- 
tion, services required in present-day farming, and mod- 
ern food processing and marketing techniques. Many 
leaders in agricultural education are concerned about the 
relative position and the role of vocational agriculture in 
the establishment of young men in related agricultural 
occupations. 

The major hypothesis of the study was that there is no 
significant difference in the degree of establishment in 
related agricultural occupations between young men who 
were graduated from vocational agriculture and those 
graduated from other curricula. Three supporting hy- 
potheses relative to occupational classification of father, 
place of residence while in high school, and scholastic 
rank in high school class were tested. Five selected cri- 
teria, job satisfaction, advancement in the occupation, 
annual income, increase in net worth, and leadership score 
were used to test each of the four hypotheses. 

Data were obtained from personal interviews with all 
available male graduates from the 1944 to 1951 classes in 
25 randomly chosen Pennsylvania high schools who, with 


~.the aid of a panel of school personnel, were located in 
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related agricultural occupations during the spring of 1956. 
Eighty of these were graduated from vocational agriculture 
and 62 from other curricula. 

With respect to establishment in the related occupa- 
tions, mean scores for all five criteria were significantly 
higher at the 5 per cent level for those who were graduated 
from vocational agriculture, i.e., the vocational agricul- 
ture graduates had achieved a higher mean degree of es- 
tablishment as measured by: job satisfaction score, num- 
ber of promotions, increase in net worth, annual income, 
and leadership participation score. For the hypotheses 
dealing with occupational classification of fathers and 
place of residence while the student was in high school, a 
significant difference was found only with respect to the 
criterion, increase in net worth. No relationship was 
found between rank in high school class and degree of es- 
tablishment in an occupation. 

The data indicate the following implications for the 
program in vocational agriculture: 

1. Being farm reared contributed to the degree of es- 
tablishment in a related agricultural occupation. 
Thus, a frequent pattern was: a farm-reared stu- 
dent elected vocational agriculture because of in- 
terest; the vocational agriculture program contrib- 
uted a knowledge of production problems, mechanical 
skills, leadership abilities, ability to cooperate and 
work with people, and a broader knowledge of the 
agricultural industry; knowledge of the industry pro- 
vided for a judicial choice of occupation; the latter 
led to greater job satisfaction which, in turn, led to 
increased promotions, wages, and net worth. 


. The inter-relationships shown among occupation of 
father, place of residence while in high school, 
choice of curriculum, and choice of occupation should 
be considered in student selection and in occupational 
guidance. 


The limited information presented to students about 
related agricultural occupations indicates an area 
of need. 


The many and varied skills used by those included 
in the study indicate that an attempt to teach all the 
skills needed for related agricultural occupations 
would not be feasible in vocational agriculture. 


. A recommended program would involve group in- 


struction designed for establishment in farming with . 


individual instruction related to the occupation 
chosen by the individual. 
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A PROPOSED PRE-COLLEGE COUNSELING 
PROGRAM FOR LARGER COLLEGES AND 
UNIVERSITIES IN THE UNITED STATES 


(Publication No. 20,970) 


Harold William Perkins, Ed.D. 
The Pennsylvania State University, 1957 


The purpose of this study was to propose a pre-college 
counseling program for the adaptation and use of larger 
institutions. The proposed program was based on an ex- 
amination of existing programs. 





Administrators of 104 institutions were asked to re- 
port on pre-college practices and materials in use and 
their attitudes toward them; 45 institutions were observed 
to have organized pre-college counseling programs of 
which 27 cooperated in a more thorough final study; the 
administrators and randomly selected faculty members 
and freshmen of the selected institutions returned a form 
disclosing existing practices, and expressing opinion re- 
garding practices better done prior to matriculation and 
practices thought to be valuable. Additional information 
about administering pre-college counseling at the 27 se- 
lected institutions was obtained from the administrators 
of the programs. 

Using the data obtained in the study, the literature 
pertaining to pre-college counseling, and the experience 
of the investigator in student personnel work, the following 
conclusions were reached: 

1. Larger colleges and universities were using the 
following practices, principally in pre-college counseling: 
Testing of scholastic aptitude and English and mathematics 
achievement; interpretation of test results; educational 
and vocational counseling; tour or group visit of campus; 
personal interview on campus; and the pre-college con- 
ference. Materials used in pre-college counseling in- 
cluded tests; descriptive material on testing, counseling, 
and career or curricular opportunities; and forms con- 
taining individual data. 

2. Among 27 selected institutions with an organized 
pre-college counseling program, all practices cited in 
paragraph 1 were in effect in some institutions; were 
thought by administrators, faculty members and freshmen 
to be done better in the pre-college period; and were 
thought by all respondents to be valuable experiences for 
new students. The selected colleges and universities were 
also providing additional pre-college counseling services 
and thought these practices were beneficial to new stu- 
dents: A guidance service on a continuous basis, analysis 
of reading ability, financial counseling, individual con- 
ference with a faculty member or trained counselor, and 
credit courses to provide a “head start” for the able and 
interested student. 

3. Analysis of existing programs led to the develop- 
ment of a pattern or program of pre-college counseling, 
including four general practices: 

a. A two-day pre-college conference to include testing 
and interpretation, medical examination, social event, 
residing and dining in a residence and dining hall respec- 
tively, tour or movies of campus, and personal and group 
counseling and discussion. 

b. A guidance service available through the year to 
provide for special needs on a referral or appointment 
basis. 

c. Meetings of new students and representatives of the 
chosen college or university in local or secondary school 
areas. 

d. Course work (remedial and for credit) during the 
pre-college period for the benefit of new students. 

4. Based on pre-college practices now in effect and 
thought both practical and valuable as shown in this study, 
it was concluded that pre-college counseling would be a 
feasible extension of the orientation services offered by 
larger colleges and universities and would be of benefit 
to new students as well as to their parents and the faculty 
and staff of the institutions. 

1. Each institution in developing its own specifically 
designed pre-college counseling program should take note 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





1012 EDUCATION 





of (1) the unique environment (location, size, physical 
plant, community, etc.) it affords, and (2) the students 
attracted to it. 

2. Smaller colleges and universities should also ex- 
periment with pre-college counseling and should capitalize 
upon the advantages afforded by their particular setting. 

3. The proper relationship of pre-college counseling 
to admission procedures, orientation practices and later 
counseling should be more clearly defined in order to pro- 
vide more unity to counseling services. 

4. Careful attention should be given each year to the 
constant and changing needs of new students in order to 
provide an effective pre-college program. 
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A COMPARISON OF THE RELATIVE EFFECTIVENESS 
OF TWO METHODS OF TEACHING 
A COURSE IN PHYSICAL SCIENCE TO 
SOPHOMORE COLLEGE STUDENTS 


(Publication No. 17,666) 


Christopher D. Rafter, Ph.D. 
New York University, 1956 


Chairman: Professor J. Darrell Barnard 


The major purposes of this study were first, to deter- 
mine the relative effectiveness of a problem-solving 
method and a lecture-demonstration method of teaching a 
course in physical science to college sophomores on the 
basis of achievement on written tests and on the basis of 
changes which occurred in the problem-solving behavior 
of the students as they progressed through the course; 
second, to gain insight into the thought processes used by 
students when engaged in problem-solving behavior. 

The population of the study consisted of an experimental 
group of twenty-three students and a control group of 
twenty-four students. The experimental group was taught 
by a problem-solving method of instruction which involved 
teacher-student planning and carrying out of experiments 
to obtain answers to questions related to everyday life 
Situations. The control group was taught by a lecture- 
demonstration method of instruction which involved in- 
formal discussions, explanations, demonstrations and ex- 
periments related to the science concepts and principles 
inherent in the subject matter of the course. 

The four tests used in this study were designed to 
measure such abilities as interpretation of data, critical 
thinking, application of principles of physical science and 
general proficiency in physical science. 

The relative effectiveness of the two methods of in- 
struction in terms of achievement on these tests was deter- 
mined by means of the t- technique. The results of the 
t-tests of the significance of the differences between the 
mean gains achieved by each group on each test indicated 
that none of the differences were large enough to be sig- 
nificant. 

Tape recordings of fourteen class sessions of the ex- 
perimental group and four of the control group were ana- 
lyzed with the aid of a check list of problem-solving abili- 
ties in order to determine the number and kinds of 
problem-solving abilities used by the students as indicated 





by their statements. Post-session reaction sheets ob- 
tained from the students at the end of twenty-one class 
sessions were analyzed in a Similar manner. 

Comparison of the number and variety of the problem- 
solving abilities exhibited over the year of instruction by 
the students of both groups indicated that the problem- 
solving behavior of the experimental group was more ex- 
tensive and varied than that of the control group. Deter- 
mination of the quality of the students’ problem-solving 
statements in terms of the evidence each statement gave 
that the student making the statement was using a scientific 
attitude indicated that the quality of the critical thinking of 
the students of the experimental group improved to a 
greater extent over the year of instruction than that of the 
students of the control group. 

Review of the problem-solving behavior of the experi- 
mental group revealed that these students apparently 
needed four to five months of guidance in the planning and 
carrying out of experiments before they were able to show 
sufficient evidence of growth in this ability to plan and 
carry out their own experiments. 

The suggested patterns of problem-solving behavior of 
individual students deduced from the thoughts expressed 
by these students indicated that critical thinking and 
problem-solving skills inherent in the planning and carry- 
ing out of experiments can be developed in students and 
Seem to be independent of the science background and 
intellectual abilities of the students. 

The final findings of this study were that several stu- 
dents developed such proficiency in the planning and carry- 
ing out of experiments that independent of the guidance of 
the instructor, they conceived and executed plans of attack 
based on adequate assumptions and involving controlled 
experimental procedures which yielded valid conclusions. 
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A COMPARATIVE STUDY OF CERTAIN PHASES 
OF BASIC EDUCATION IN INDIA AND 
ELEMENTARY EDUCATION IN THE UNITED STATES 
(VOLUMES I AND II) 


(Publication No. 20,717) 


Hamilton Govindji Satvedi, Ph.D. 
The Ohio State University, 1956 


Purpose. The major purpose of the work was to make 
a comparative study of modern systems of elementary 
education in India and in the United States. Subsidiary 
purposes were: (a) to introduce students of education in 
the West to the educational philosophy of Mahatma Gandhi 
as interwoven in Basic Education, a system of elementary 
education that he recommended for India; (b) to benefit by 
studying the American modern elementary education sys- 
tem, especially by contrasting it with Basic Education; 
and (c) to make recommendations to improve the ele- 
mentary education system in India. 

Method. Three procedures were used to collect data 
for this study: (1) a comprehensive analysis was made of 
the pertinent available literature of each country; (2) a 
special questionnaire dealing with certain important as- 
pects of American education was sent to different schools 
in sixteen states of the United States; and (3) elementary 
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schools in different states were visited to get first-hand 
information. 

Findings and Conclusions. Many similarities and dif- 
ferences were noticed in this comparative study. In the 
United States the public generally contributes to the growth 
and development of education. In India, the development of 
Basic Education is mainly the responsibility of the state 
government. In each country the philosophy of education 
is secular in form and is based on democratic aspirations. 
India still follows a “two-track” system of education in 
contrast to a “one-track” system in the United States. The 
problem of racial integration, however, is still an issue in 
American education. Individual development is more em- 
phasized in American schools, though both countries follow 
an activity-centered curriculum. 

A remarkable feature of Basic Education in India is the 
use of productive crafts as the medium of instruction. 
America has put more emphasis on individual instruction 
and the method of problem-solving. It has more local par- 
ticipation in curriculum organization. In India, education 
is centrally controlled and financed. The United States has 
more local control and public tax support of education. 
India is seemingly backward in developing the professional 
education and in-service training of teachers, in improving 
teachers’ salaries, in using instructional materials, child 
guidance, and evaluation, and in reporting pupils’ progress 
to parents. Public education is criticized in both India and 
the United States, and each country needs to give more in- 
formation to the public about modern systems of education. 

Recommendations. Cultural backgrounds, needs, and 
environments differ from country to country. However, 
this analysis of the United States and Indian public educa- 
tion provides a basis for certain recommendations for the 
improvement of elementary education in India. The most 
important recommendations follow. More local control 
and a trend toward the “one-track” plan seem desirable, 
as are increased public financial support of education and 
increased emphasis on educational philosophy, principles 
of child development, and the dignity of labor. Greater 
publicity should be given to the new concept of curriculum, 
to increased efforts to interpret the ideas of individualized 
instruction, and to problem-solving procedures in instruc- 
tion. It appears desirable to have greater lay participa- 
tion in curriculum construction and greater use of com- 
munity people as resource persons in classrooms, and to 
move toward the broad-unit type of curriculum-planning. 

A change to the descriptive method of reporting to 
parents seems desirable. Greater emphasis is needed on 
the professional preparation of teachers and on their later 
in-service development as well as on closer relations be- 
tween school and community. Moreover, teachers working 
in adult education need special preparation for their work. 
Finally, an open invitation should be given to the public to 
make continuing constructive criticism of education and to 
continually assist schools in their development. 
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AN EVALUATION OF THE ROLE OF ENGLISH IN 
SELECTED JUNIOR HIGH SCHOOL CORE PROGRAMS 


(Publication No. 20,718) 


Frederick Julius Schmeider, Ph.D. 
The Ohio State University, 1956 


In the reorganization of general education, there is a 
Significant trend toward the junior high school core pro- 
gram organized on the basis of two or more fused subjects 
or around preplanned problem areas. Not all educators, 
however, are agreed about the effectiveness of the core 
program in promoting the desired skills or in giving pupils 
adequate knowledge of the traditional subjects-- English, 
history, science, and the like. A common complaint of 
core critics is that the skills and knowledges related to the 
subject of English are not properly acquired by pupils en- 
rolled in core programs. 

This study is predicated upon the belief that English 
can be taught in core programs and that its role in such 
programs in selected junior high schools can be evaluated 
by means of data obtained from tests, classroom observa- 
tions, teacher interviews, and questionnaires. 


Purpose of the Study 








The over-all purpose of the study is to evaluate the 
role of English in selected junior high school core pro- 
grams. The achievement of this purpose is attempted 
through the answering of the following questions: (1) How 
effective is the English program in selected core classes 
when evaluated in terms of a set of criteria? (2) How 
valid are the criticisms commonly directed at English in 
core programs ? 





Procedures and Sources of Data 


From a survey of pertinent literature, fifteen criteria 
for evaluating the program of English in the junior high 
school were established, and six criticisms commonly 
made of English in core programs were evolved. On the 
basis of these criteria and criticisms, questionnaire and 
interview forms were developed as means of securing the 
needed data from selected junior high schools of five 
counties in Maryland, designated as Counties A, B, C, D, 
and E. In all, thirty-two junior high school core teachers 
were interviewed; eighty-four such teachers completed 
and returned the questionnaire; and seventy-three junior 
high school core classes were observed. The ninth-grade 
results of the California Mental Maturity Test and the 
California Achievement Tests (Reading and Language), 
available for all but one of the five counties, were also 
used. 








Conclusions 





In general, English as dealt with in selected junior high 
school core programs, on the basis of data gathered in all 
five counties, was adequate with respect to the following: 
(1) development of the functional skills in speaking and 
listening through a variety of life-centered activities and 
experiences; (2) provision of direct instruction when 
needed; (3) functional and instrumental instruction; (4) 
recreational reading; (5) common reading experiences; 

(6) teacher preparation and experience; and (7) evaluation. 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





1014 EDUCATION 





English as dealt with in these core programs was fairly 
adequate with respect to the following: (1) broad units of 
instruction growing out of the personal and social needs 
and interests of the pupils; (2) development of the func- 
tional skills in reading and writing through a variety of 
life-centered activities and experiences; (3) experiences 
with literature; (4) development of pupils’ discriminating 
abilities and tastes in their selection of books; (5) creative 
or imaginative activities; (6) remedial instruction; (7) 
mass media; and (8) materials and resources. 

Additional general conclusions are as follows: (1) Eng- 
lish in these core programs was not slighted; (2) the 
teachers felt that they had sufficient time for English in- 
struction; (3) the majority of the teachers in all but one 
county felt that their programs of English in core were 
entirely adequate for the general-education needs of their 
pupils, believed English in core to be as effective as, or 
more effective than, a conventional course in English, and 
would not recommend that English be taught as a separate 
course at the junior high school level. 

408 pages. $5.20. Mic 57-1612 





THE SUBSEQUENT ADJUSTMENT OF FIRST GRADE 
CHILDREN IN RELATION TO AGE AT ENTRANCE, 
SOCIO- ECONOMIC STATUS, AND TYPE OF 
PRE-SCHOOL EXPERIENCE 


(Publication No. 20,744) 


Martha Luelle Shaw, Ed.D. 
The Florida State University, 1957 


The purpose of this study was to determine the rela- 
tionship between the chronological age, socio-economic 
status and type of pre-school experience, respectively, of 
first grade white children in the Tampa Bay area, and 
their general adjustment as measured by the Haggerty- 
Olson-Wickman Behavior Rating Schedule, a sociometric 
test, the Metropolitan Readiness Test, the Metropolitan 
Achievement Test, and the California Mental Maturity Test. 

A pool of 248 subjects were randomly selected from a 
representative sampling of five hundred and seventy-five 
white children in twenty classrooms located in three 
Tampa Bay counties in Florida. Tests were administered 
in the fall and six months later, in the spring. The scores 
of 216 of these subjects were used in the simple random- 
ized analysis of variance design, the first part of this 
study. The same pupils were used in all seven of these 
analyses. For the second part of this study the sampling 
consisted of 60 subjects drawn from the pool. Again, the 
same children were used in each of the several analyses. 

The simple analysis indicated that there was a statis- 
tically significant interaction at the 1% confidence level 
among the three types of pre-school treatment and each of 
the areas of social adjustment, of mental maturity, and of 
readiness and achievement. This was true both in the fall 
and in the spring. The interaction with emotional adjust- 
ment, both in the fall and in the spring, was statistically 
significant at the 5% confidence level. 

For both fall and spring the results indicated that no 
Significantly different contributions were made in the area 
of social adjustment by private and by public pre-school 
experience. Both public pre-school experience and private 





pre-school experience were found to make significantly 
greater contributions to the social adjustment of first 
grade children than did no organized pre-school experience. 

The results derived from the fall readiness and the fall 
mental maturity measures have precisely the same pattern 
of significance as was found inthe areaof social adjustment. 

In the area of emotional adjustment, there was no dif- 
ference in either fall or spring between public and private 
pre-school experience. Both, in the fall, were superior at 
the 5% level of confidence to no organized pre-school ex- 
perience. However, in the spring, no Significantly differ- 
ent contribution was made by public pre-school experience 
and by no organized pre-school experience. Private pre- 
school experience, however, in the spring, proved to make 
contributions to the emotional adjustment of first grade 
children superior to those of no organized pre-school ex- 
perience. 

The interaction with achievement as measured in the 
spring yielded statistical significance at the 1% confidence 
level for public pre-school experience over private pre- 
school experience, as well as for public pre-school ex- 
perience over no organized pre-school experience. The 
differences indicated at the 5% confidence level, but not at 
the 1%, that children having private pre-school experi- 
ences were superior to those having no organized pre- 
school experiences. 

A pilot analysis of the hypothesized inter-relationships 
of factors generally considered to influence the general 
adjustment of first grade children was carried through 
using a complex design for the analysis of variance. This 
analysis is presented only as a model - the results being 
too unreliable to serve as adequate bases for generaliza- 
tion. 168 pages. $2.20. Mic 57-1613 


A STUDY OF SCHOLASTIC ACCOMPLISHMENT IN 
SECONDARY SCHOOL MECHANICAL ARTS 
IN RELATION TO PUPILS’ RELATIVE 
PREFERENCE FOR THIS SUBJECT 


(Publication No. 21,016) 


James Glenn Smith, Ed.D. 
University of Pittsburgh, 1957 


This study is an examination of the possible relation 
between students’ relative accomplishment in mechanical 
arts’ study and their interest in this subject field. 

The general hypothesis of this study is that mental 
ability and interest in mechanical arts’ study are interact- 
ing factors related to accomplishment in this subject area. 
This general hypothesis was resolved into three corollary 
statistical hypotheses that were tested: 

1. On the same level of mental ability, accomplishment 

varies, on average, with different levels of interest 
in the subject field. 


2. On the same level of interest in mechanical arts’ 
study, accomplishment varies, on average, with 
different levels of mental ability. 


3. For heterogeneous levels of mental ability and in- 
terest in the subject field, the two factors, either 
separately or combined, are uncertain predictors 
of the level of individual accomplishment. 
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Data were gathered from 152 twelfth-grade students of 
three high schools. All of these students had two years or 
more of mechanical arts’ study, defined as industrial arts 
or vocational training for boys and the homemaking arts 
for girls. Measures were taken of mental ability, accom- 
plishment, and interest in the subject field. The measures 
of students’ interest in this subject field were relative to 
the measures of the same factor for five other subject 
fields. The findings were as follows: 

A relatively high degree of independence was found be- 
tween accomplishment scores and both mental ability and 
relative subject preference scores. This finding was con- 
sistent with previous studies and indicated that some form 
of relationship other than independent and linear must 
exist, because both are empirically recognized to be potent 
factors in relation to accomplishment. 

The study of accomplishment of students with higher 
and lower preference for mechanical arts’ study revealed 
that higher subject preference is associated with higher 
accomplishment in that subject field when mental ability 
was held constant. 

No significant difference in relative preference for me- 
chanical arts’ study between boys and girls was found when 
the distributions of scores were compared. Likewise the 
distributions of the scores for relative subject preference 
did not differ significantly in the three schools. 

In a test of differences of means and variance of the 
scores for preference for mechanical arts’ study on dif- 
ferent levels of mental ability, the results indicated that 
the distribution of relative preference is similar on dif- 
ferent levels of mental ability. 

The final test was that of the interaction of the two 
variables related to accomplishment. This test revealed 
a highly significant interaction of mental ability with rela- 
tive subject preference in their relationship with accom- 
plishment, a highly significant value for mental ability with 
accomplishment, and a nonsignificant value for relative 
subject preference with accomplishment. The level of ac- 
complishment is, therefore, shown to be strongly asso- 
ciated with the level of mental ability. Relative subject 
preference, while not a good indicator of potential level of 
accomplishment, intervenes and serves to delimit accom- 
plishment in the study of mechanical arts. 

121 pages. $2.00. Mic 57-1614 


A COMPARATIVE VALIDATION OF THE ADVANTAGES 
CLAIMED FOR REORGANIZED SCHOOL 
DISTRICTS OF PENNSYLVANIA 


(Publication No. 20,983) 


Ben Franklin Van Horn, Ed.D. 
The Pennsylvania State University, 1957 


The problem of this study is to determine if the claimed 
advantages resulting from the reorganization of school 
districts in Pennsylvania as union or merged districts can 
be justified on the basis of the evidence at hand. Elements 
of the problem include the establishment of a complete list 
of the advantages commonly claimed for union or merged 
school district organizations; verification of the accuracy 
of these claimed advantages by analysis of the data ob- 
tained from union or merged districts; presentation of the 





findings in a manner suitable for useful reference by in- 
dependent districts and joint operations desirous of im- 
proving their administrative structure; and summarization 
of the findings in such a manner as to point out the impli- 
cations for further legislative action in the interest of 
local school district reorganization in Pennsylvania. 

This study involved the establishing of a list of ad- 
vantages claimed to be characteristic of completely re- 
organized districts. Twenty-two such advantages were 
submitted by a representative group of school administra- 
tors and officials in various professional capacities. 

By questionnaire and direct examination of pertinent 
local district reports, information was obtained on which 
to base the conclusions of this study. The data compiled 
represents the collective experiences and professional 
judgment of 120 local district administrators. A total of 
270 school districts are served by the respondents, in- 
cluding 68 union-mergers and 81 jointures. 

The replies from the questionnaire submitted to the 
local school district administrators were grouped accord- 
ing to the type of organization served by the respondent. 
For statistical purposes the responses of the groups were 
tested by the chi square technique adapted from the Pear- 
son formula. 

The following advantages claimed for local school 
districts reorganized as unions or mergers were con- 
firmed as valid: 

(1) The number of reports to be prepared or consoli- 
dated is reduced. 

(2) The overtime work load of the chief administrative 
officer is less. 

(3) School Board responsibility is more definitely fixed. 

(4) Board decisions are arrived at with less delay. 

(5) Board planning is accomplished more readily. 

(6) Uniform policies and procedures are more readily 
established by the Board. 

(7) Continuity in planning is more likely in the com- 
pletely reorganized district. 

(8) Harmony in thinking is more likely among Board 
members. 

(9) Teamwork in action is more likely among Board 
members. 

(10) Greater flexibility of pupil transportation is possible. 

(11) Greater flexibility is possible in the assignment of 
pupils to schools. 

(12) The feature of permanency is an advantage of com- 
plete reorganization. 

(13) Less sectionalism and municipal jealousy exists 
under complete reorganization. 

(14) The completely reorganized district avoids the 
feeling of being “left out” by certain board members. 

(15) The people accept the union-merger more as their 
own, 

(16) A greater feeling of security exists among profes- 
sional employees. 

(17) There is a financial saving in the costs of General 
Control. 

(18) Real estate assessments are more uniform and 
taxes and tax rates are equalized under complete reor- 
ganization. 

The following claims were neither confirmed nor denied 
conclusively: 

(1) Uniformity of the instructional program is more likely. 
(2) Union or merged boards are more willing to delegate 
powers and responsibility to the chief administrative officer. 
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(3) The union or merged board is more responsive to the 
needs of the former districts. 

(4) Three of the four elements of professional morale: 
Better faculty teamwork; Commonness of purpose is more 
apparent; Higher degree of satisfaction with working con- 
ditions. 

That the people are more directly represented in the 
administration of the schools was supported by less than a 
majority of the two groups of respondents and the con- 
formity of their opinions confirmed statistically. 

169 pages. $2.25. Mic 57-1615 








AN EXPLORATORY INVESTIGATION IN CORRELATING 
NINTH GRADE ENGLISH AND SOCIAL STUDIES IN 
THE REGULARLY SCHEDULED CLASS PERIODS 
IN THE LEWIS AND CLARK HIGH SCHOOL 
IN SPOKANE, WASHINGTON 


(Publication No. 20,403) 


Mary Woodworth Watrous, Ed.D. 
University of Washington, 1956 


Supervisor: Dr. Edgar M. Draper 


The purposes of the exploratory investigation of cor- 
relation of English and social studies at the ninth grade 
level in Lewis and Clark High School in Spokane were, 
first, to determine what practical subject-matter adjust- 
ments could be made toward the improvement and enrich- 
ment of instruction following current trends in correlation 
at the secondary level as adjusted to resources and staff 
available in Spokane; and second, to point the way for 
further curriculum experimentation on the basis of what 
was learned. 

There were certain limitations inherent in organizing 
and evaluating the experiment since it was not a statistical 
study. However, the investigation represented the best 
possible arrangement for exploring correlation of language 
arts and social studies that could be made within limita- 
tions imposed by the school and community background. 

Descriptive and action research methods were used in 
the investigation which involved two teachers at the ninth 
grade level and thirty students who transferred from one 
teacher (English) to another teacher (social studies) and 
who worked with these teachers in a two-hour time block. 

A regular class of thirty students taught by the same 
language-arts teacher was designated for comparative 
purposes and instructed in social studies in the conven- 
tional way by various teachers. The language-arts work 
of this regularly scheduled class followed the conventional 
course of study. 

To implement correlated activity in the pilot class, 
common-learning aims were established and specific 
objectives for the development of these common-learnings 
determined. The objectives involved crossing subject 
matter lines, exploiting guidance opportunities, assisting 
students to plan, choose, and participate in a variety of 
democratic experiences, providing for individual differ- 
ences, bringing the community into the school and afford- 
ing pupils opportunities for developing learning experi- 
ences in the community, making use of concomitant learn- 
ings, and providing for use of a variety of materials in- 
cluding resource persons and field trips. 





The social studies content was the vehicle for the 
functional use of language-arts skills of reading, writing, 
speaking, and listening as study areas evolved. 

Methods of evaluating results included use of standard- 
ized tests in English skills given to members of pilot and 
regular groups at the beginning and end of the year. 
Parents, students, administrative and supervisory per- 
sonnel, and teachers participated in evaluation. 

Evaluation results indicated that students in the pilot 
group had done as well or slightly better than students 
in the regular group in mastery of English fundamentals. 
Pilot students participated in more extra-curricular ac- 
tivities and had a wider range and variety of learning ex- 
periences. They covered all material in the required 
course of study and participated in many outside projects. 
They established desirable behavior patterns and became 
active, contributing members of the school community. 

As a result of the investigation useful community- 
school contacts were established, and it was determined 
that parents did not object to, but instead endorsed cor- 
related classes. Materials were developed for use in 
future correlated studies, and plans were made for con- 
tinuing and extending experimentation along lines estab- 
lished in the initial investigation. 

The most important recommendations which developed 
from the exploratory investigation included those for ex- 
tension of the investigation of opportunities for subject- 
matter correlation at the secondary level in Spokane. 
They were (1) that further experimentation at the ninth 
grade level be done so that results could be confirmed by 
statistically significant numbers; (2) that experimentation 
be extended to other levels of instruction; (3) that ex- 
perimentation be directed toward development of materials 
and methods for use with gifted students and slow learners; 
(4) that inter-departmental cooperation between language- 
arts and social studies personnel be extended; (5) that 
resource units be developed; and (6) that future experi- 
mentation in correlation involve acceptance and participa- 
tion by the entire staff. 320 pages. $4.10. Mic 57-1616 
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BILINGUAL EDUCATION IN CERTAIN 
SOUTHWEST SCHOOL DISTRICTS 


(Publication No. 20,041) 


Fidel Garcia Baca, Ph.D. 
University of Utah, 1956 


Chairman: Dasil A. Smith 


I. STATEMENT OF THE PROBLEM 


The problem of this dissertation was to survey the 
current status in the education of bilingual children in 
five southwestern states of Arizona, California, Colorado, 
New Mexico, and Texas with reference to: 1. Attendance, 
2. Segregation of Pupils, 3. Special Courses of Study em- 
ployed, 4. Special texts and tests used, 5. Special services, 
and 6. Community attitudes toward the education of the 
Spanish-speaking pupils and adults. 
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Specific areas of investigation. The study attempted to 
answer the following questions: 





1. What proportion of the school population was Spanish- 


speaking in the states of Arizona, California, Colorado, 
New Mexico, and Texas. 

2. Was the Spanish-speaking population principally 
permanent or itinerant? 

3. To what extent was segregation of Spanish-speaking 
pupils practiced ? 

4. What special courses of study, special texts, and 
standardized tests were used with Spanish-speaking 
children ? 

5. How did the age of Spanish-speaking beginners com- 
pare with that of the Anglo-American children? 

6. What type of special services was employed to bring 
the Spanish-speaking home into closer relationship with 
the school ? 

7. What was the attitude of the public in general toward 
any effort to educate the Spanish-speaking population ? 

8. What factors were generally found, if any, which 
contributed to the need of adequately educating the Spanish- 
speaking children in the public schools of the aforemen- 
tioned states ? 205 pages. $2.70. Mic 57-1617 


A RATIONALE FOR A CURRICULUM 
FOR YOUNG DELINQUENTS 


(Publication No. 17,567) 


John Andreasen Damgaard, Jr., Ed.D. 
University of Utah, 1956 


Chairman: Don A, Orton 


With the increase in frequency and severity of offenses 
committed by misbehaving children, more attention has 
been given to, and more money has been directed toward 
the problems of juvenile offenders. Many boys and girls 
between the ages of 8 and 21 have been assigned to cor- 
rectional schools throughout the country for the purpose 
of rehabilitation. Unfortunately, after much treatment and 
care, many children have fallen back into prior delinquent 
habits. Also it has been noted that numerous children ex- 
perienced much difficulty during the first two months after 
discharge from the institution. There have been indica- 
tions that many children made poor adjustments after 
treatment. 

The basic problem of this study is to identify and de- 
scribe basic concepts upon which a curriculum for young 
delinquents should be built. 

Material was gathered from sociology, psychology, 
social psychology, anthropology, counseling, learning, and 
mental health relative to the problem. This study has 
winnowed established and emerging concepts in the be- 
havioral sciences and has combined and related them to 
this fairly specific problem. The methods and techniques 
of the many authors of the material were studied in order 
to ascertain quality and reliability. Time was spent at the 
Utah State Industrial School both as an employee and as an 
observer. Interviews were made with the superintendent, 
assistant superintendent, staff members, teachers, and 
personnel connected with the various departments and 
operations. 





Many records were inspected. These procedures were 
reinforced by personal observation and talks with students 
at the correctional institution. Numerous letters were 
written to superintendents of correctional institutions and 
to persons noted for their work in the field of juvenile 
delinquency. Theoretical concepts were studied in light of 
information obtained from such sources. Effort was made 
to explore the theoretical as well as the practical fields 
to insure adequate coverage of material. 

This resulted in 16 specific conclusions and recom.- 
mendations. 290 pages. $3.75. Mic 57-1618 


THE OHIO SCHOLARSHIP PROGRAM 
FOR THE PREPARATION OF PUBLIC 
ELEMENTARY SCHOOL TEACHERS 


(Publication No. 20,676) 


Raymond George Drage, Ph.D. 
The Ohio State University, 1956 


The purpose of the dissertation was (1) to determine 
some of the effects the State Scholarship Program had 
upon relieving Ohio’s public elementary school teacher 
shortage; (2) to determine to what extent the recipients 
of the program were in need of financial assistance; (3) to 
identify, analyze, and evaluate general background and 
academic achievement factors of the 1,423 recipients in 
the program; and (4) to evaluate the teaching success of 
the recipients who have completed the program. 

The data for the study were obtained from the following 
sources: The Division of Teacher Education and Certifi- 
cation, State of Ohio Department of Education, furnished 
the scholarship application forms from which numerous 
items were extracted. The registrars of the 26 colleges 
in Ohio involved in pre-service preparation of the re- 
cipients furnished the data concerning their scholastic 
achievement, entrance examination scores, and medians 
for both items of college classes of which they were a 
part. The employing superintendents of recipients having 
completed the program evaluated teaching success by 
means of an evaluation sheet. Since the apparent need for 
state scholarships for the preparation of school teachers 
exists, state programs in the United States were examined 
and summarized. 

Conclusions based upon the present study are: 

1. The recipients of the Ohio Scholarship Program 

needed some financial assistance if they were to 
attend college. 


. The fathers of the Ohio scholars are principally 
skilled and unskilled workers. 


The mean percentage rank in the high school gradu- 
ating class of the recipients was 84.5; over one-half 
of these displayed significant co-curriculum talent 
in high school; their median equalled the class 
median on college entrance examinations; and they 
outranked their college classmates in scholastic 
achievement. 


. As a result of concentrated statistical analyses of 
the first 423 recipients, it was found, through The 
Analysis of Variance, that the recipients’ college 
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point-hour ratios did not reflect the type of high 
schools attended by them or the occupations of their 
parents. 


. It was found, through using the formula for Chi- 
Square, that music ability and dramatic ability dis- 
played in high school by the recipients were normally 
distributed regardless of type or size of high school 
attended; however, journalism ability, although like- 
wise normally distributed in respect to type of high 
school, showed a significant relationship with size of 
high school. 


. College point-hour ratios of the first 423 recipients 
correlated significantly at the 1 per cent level with 
three items: high school rank; college entrance ex- 
aminations; and teaching success. They correlated 
significantly at the 5 per cent level with two items: 
extent of fathers’ education and amount of family in- 
come. 


Recommendations which developed from the study are 
as follows: 
1. The 102nd General Assembly of the State of Ohio 
should reenact the Chio Scholarship Act. 


. The extensive New York and California Scholarship 
Programs should be carefully analyzed before aug- 
menting Ohio’s state program. 


. A follow-up study of the recipients who dropped out 
of the Chio Scholarship Program should be made. 


. There should be closer communication between the 
participating colleges and superintendents of schools 
throughout the state regarding the initial purposes 
of the Ohio Scholarship Program as described by law. 


The program should be geared not to the minimum 
requirements for professional preparation but toward 
the maximum, and this applies not only to length of 
study and type of work pursued, but also to the cali- 
ber of student sought. Professional competence of 
college teachers participating in the program should 
also be investigated. 

212 pages. $2.75. Mic 57-1619 


A STUDY OF FACTORS AFFECTING THE 
ADMINISTRATION OF ATHLETIC PROGRAMS 


(Publication No. 20,695) 


Darwin Benjamin Keye, Ph.D. 
The Ohio State University, 1956 


The primary purpose of this investigation was to deter- 
mine the factors that affect the administration of athletic 
programs in 126 selected Chio city high schools. The 
secondary purpose of this study was to determine the ef- 
fectiveness of the research procedures and techniques em- 
ployed in collecting data pertinent to the primary purpose 
of the investigation. 

The data were collected by the following methods: (1) 
The superintendents, principals, athletic directors, and 
head coaches in the schools were asked to fill out a ques- 
tionnaire consisting of an attitude scale and an inventory 





of policies and procedures concerning various aspects of 
athletic administration; (2) The supcrintendents, princi- 
pals, and athletic directors in twenty-two selected schools 
were interviewed concerning the factors that affect ad- 
ministrative action. 

The correlation between 538 pairs of attitude scores 
and inventory scores was found to be .188. 

Nineteen factors were identified through analysis of 
interview data as affecting the administration of athletic 
programs. They were as follows: (interpersonal factors) 
beliefs and attitudes about the purpose and role of athletics 
in education; beliefs and attitudes about the functions of 
administration; beliefs and attitudes about cooperative ac- 
tion and the extent of involvement; beliefs and attitudes 
about change; beliefs and attitudes about the delegation of 
responsibility and the authority to act; professional knowl- 
edge; professional skills; the consistency of action in re- 
lation to principle; situational diagnosis; interests and 
motivations; (situational factors) the interrelationships 
existing between the administrative staff and others; length 
of time in the situation; educational values held by people 
in the community and the role delegated to athletics; lead- 
ership in the community; human and material resources; 
availability of desirable competition for athletic teams; 
impact of outside communities; and the status, quality, 
and traditional role of the board of education. 

The conclusions drawn from this study were as follows: 

1. The correlation between attitude scores and inven- 

tory scores is very low. 


. The correlation of scores secured by measures of 
attitudes and behavior does not provide an accurate 
account of the relationship that exists in individual 
situations. In order to get a better understanding of 
this relationship, situations need to be studied in- 
dividually. 


. The interview technique used in this study was ef- 
fective in collecting data necessary for the identifi- 
cation, categorization, and quantification of certain 
factors that affect the administration of athletic 
programs. 


. The framework of factors that affect administrative 
behavior, as developed in this study for the classifi- 
cation of data, has considerable face validity. 


The behavior of the administrator at any given time 
or place is dependent upon a complex of factors. 


. Each factor identified in this study may be present 
in every situation. But the kind of influence a factor 
has upon administrative behavior varies according 
to the nature of the factor and upon other factors as 
they exist in the situation. 


The qualities possessed by the administrator and his 
staff determine to a great extent the nature of the 
influence exerted upon them by the situational factors. 


Administrators of athletic programs are in general 
employing practices that are more consistent with 
accepted professional principles than was the case 
informer years. 296 pages. $3.80. Mic 57-1620 
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THE MOST REVEREND JAMES T. O’DOWD, D.D., 
CATHOLIC SCHOOL ADMINISTRATOR 


(Publication No. 20,436) 


Rev. James Francis Maher, Ed.D. 
Stanford University, 1957 


Rev. James T. O’Dowd was appointed assistant Super- 
intendent of the Catholic schools of the Archdiocese of San 
Francisco on December 30, 1935. He succeeded to the 
office of Superintendent on February 13, 1941, and held 
that position until June 24, 1948. At that time he was ap- 
pointed Director of Education for the Archdiocese. A sud- 
den accident resulted in his tragic death on February 4, 
1950. | 

The schools of the Archdiocese of San Francisco, 
previous to Msgr. O’Dowd’s term of office as Superin- 
tendent of Schools, formed a loose and imperfect organi- 
zation. There was very little unity and almost no cohesion 
among the member schools of the system. They were the 
product of a history and a period in which independence of 
establishment and function was the watchword. 

Msgr. O’Dowd, seeing only too well the imperfections 
and inherent weaknesses of such a system, set himself to 
the task of increasing the control and direction of the Su- 
perintendent’s office over the schools. Most of his policies 
of administration were directed towards that goal. Among 
the means Msgr. O’ Dowd used to secure unity and cohesion 
were: the Diocesan School Board, the School Supervisors, 
the Departments or Committees, and the School Contracts. 

Msgr. O’ Dowd gradually made all schools subservient 
to the authority of the Diocesan School Board of which, as 
Superintendent, he was the executive officer. Its policies 
and decisions brought about a common curriculum, a uni- 
fied school calendar, a similar financial policy, and the 
like. 

The School Contract set these decisions down in legal 
form, binding both pastor and religious community to defi- 
nite policies. It gave real status to the schools, bestowing 
on them an identity of their own. Whereas previously each 
pastor had been free, to a large extent, to make his own 
decisions as to salary of teachers, their accommodations, 
tuition fees, and disbursement of school monies, the School 
Contract set down specific practices in school finances to 
be followed by all. 

The Committees worked towards unification in curricu- 
lum matters and in textbooks. They agreed on common 
syllabi, drew up course outlines, and approved a minimum 
number of textbooks. 

Supervisors, carefully selected and adequately trained, 
visited the schools, advising and helping in the improve- 
ment of instruction, reporting back to Msgr. O’ Dowd on the 
work being done there. 

To further such progress in his schools Msgr. O’ Dowd 
early worked out for himself the duties and functions which 
his office entailed. These dealt with such issues as stating 
and clarifying the aims of Catholic education, keeping the 
schools Catholic in purpose, content, and method, training 
and stimulating the teachers, establishing more effective 
supervision, evaluating the teaching program, compiling 
annual reports, reviewing legislation affecting his 
schools, and constantly building and expanding the sys- 
tem. These activities were guided and directed by the 
one purpose, the constant improvement and betterment of 
his schools. 

The present healthful condition of the school system of 





the Archdiocese of San Francisco is a living testimonial 
to the success of his endeavors. It is to a large extent a 
unified school system, directed and guided by the Super- 
intendent of Schools. Common curricula, diocesan-wide 
tests, uniform calendar, professional supervision, are 
some of the many contributions of Msgr. O’ Dowd that have 
served to bring about this unity and cohesion. 

119 pages. $2.00. Mic 57-1621 


PREFERRED PRACTICES IN ELEMENTARY 
EDUCATION APPLIED TO SELECTED SCHOOL 
DISTRICTS TO DETERMINE THE EXTENT OF USE 
AND THE FACTORS INVOLVED 


(Publication No. 21,010) 


James Ira Mason, Ed.D. 
University of Pittsburgh, 1957 


The purpose of this study was to identify selected pre- 
ferred practices in elementary education and the charac- 
teristics basic to each of them. The practices and their 
basic characteristics were then applied to selected school 
districts to ascertain the extent to which they were used 
and the factors involved in their usage. 

The selected preferred practices were obtained by 
submitting to a jury of experts a list of practices which 
were to be ranked in groups of five according to the sig- 
nificance they attached to them. This jury was repre- 
sentative of experts in the Departments of Education of 
universities throughout the United States. The practices 
as used in this study are as follows: 

1. The practice of adjusting the teaching conditions to 
meet the individual pupil needs. 

2. The practice of utilizing stimulating situations and 
problems in classroom teaching. 

3. The practice of providing and using a variety of 
experiences in developing abilities and talents. 

4. The practice of teaching by permitting the pupils to 
investigate and obtain evidence from which to draw con- 
clusions. 

9. The practice of using pupils’ interests as an indi- 
cator of growth and for motivation of new growth. 

6. The practice of having productive experiences for 
the pupils. 

7. The practice of utilizing the community resources 
to enrich the pupils’ learning. 

8. The practice of using diagnostic devices of all types 
to discover the pupils’ capacities, achievement, and needs. 

9. The practice of providing and using a wide variety 
of materials and equipment in teaching. 

10. The practice of coordinating the efforts of the home, 
the community, and the school in promoting successful 
pupil development. 

11. The practice of teaching by laboratory methods 
stressing active experience. 

12. The practice of teaching techniques of study, re- 
search, and library investigation. 

13. The practice of using enriched and expanded ac- 
tivities for the superior students. 

14, The practice of using the pupils’ ideas, help, and 
responsibility within the school. 

15, The practice of using a group action or community 
action to solve problems and complete jobs. 
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In order that the writer would be able to determine the 
extent of usage of these preferred practices in the selected 
districts, a thorough examination of the literature was 
made- Each practice was characterized and developed as 
part of a check list which was used in the writer’s inter- 
views. 

The districts were selected by a jury of county and in- 
dependent superintendents and the writer’s major advisor. 
After the selected school districts consented to the study, 
the writer made all necessary arrangements for his visits 
to these districts. The elementary administrators and 
supervisors of the selected school districts were then 
interviewed, observations made of their elementary pro- 
grams in action, and all materials collected were analyzed. 

The selected preferred practices were characterized 
and summarized for use in the check list in Chapter II. In 
Chapter III the writer has developed, in tabular and de- 
scriptive form, the extent of usage made of the preferred 
practices by the 12 selected districts. In Chapter IV the 
writer has identified the factors involved, according to a 
positive or negative effect, in the use of the preferred 
practices. 

In the final chapter the writer presents his findings, 
conclusions, and recommendations. He found that the se- 
lected school districts are making only a little better than 
moderate usage of the preferred practices. Practice 9 re- 
ceived the greatest usage, while practice 14 was the least 
used. According to the characteristics, the material re- 
sources received the greatest usage, while the techniques, 
procedures, and methods of research and investigation 
were least used. The districts identified twenty-two fac- 
tors and indicated that they had more of a positive than 
negative effect on the use of the preferred practices. 

276 pages. $3.55. Mic 57-1622 


INSTRUCTIONAL PRACTICES USED IN 
SELECTED PUBLIC JUNIOR COLLEGES 


(Publication No. 21,023) 


Keith Louis Melvin, Ed.D. 
The University of Nebraska Teachers College, 1957 


Adviser: Leslie L. Chisholm, Ph.D. 


The Purpose and Procedure of the Study 





The purpose of this study has been to determine the 
classroom practices and procedures used in selected 
public junior colleges and to relate the use of these pro- 
cedures to the ratings of teachers by the administrators 
and by the students. 

The personal interview and questionnaire were the 
basic techniques used. The administrators rated the 
teachers and reacted to certain factors related to the im- 
provement of instruction. The students in seven of the 
fifteen colleges also rated the teachers. Later, the 
teachers completed a questionnaire relative to their back- 
ground, their opinion as to certain classroom practices 
and the frequency of actual and ideal use of classroom pro- 
cedures. 

The relationship between the administrators’ and stu- 
dents’ ratings of the teachers, as well as the relationship 





between the teachers’ ratings and the frequency of use of 
the classroom procedures were determined by the Pearson 
product-moment of coefficient of correlation. 

The significance of the difference between actual and 
ideal use of the classroom procedures was determined by 
the t-test of difference between two means-correlated 
samples. 


Results of the Study 





The following conclusions were drawn: 
1. Teachers rated highest by the administrators as com- 
pared to teachers who were rated lowest: (a) have more 
training particularly related to the junior college. (b) 
more frequently considered supervision of classroom in- 
struction to be a good practice. (c) considered the stu- 
dents’ interest and needs more frequently, when deter- 
mining course content and assignments. (d) used in- 
structor centered, student centered, audio-visual and group 
centered procedures more frequently. 2. Teachers rated 
highest by the administrators and the students as compared 
to teachers who were rated lowest: (a) use all the class- 
room procedures more frequently. (b) indicate a greater 
difference between the actual and ideal use of the pro- 
cedures, a difference which is significant in a majority of 
instances. (c) use the following procedures most frequently 
in the academic area: discussion, lecture, anecdote, dem- 
onstration, examinations, visual symbols, review, ques- 
tion and answer, coaching and laboratory. 3. Teachers 
rated highest by the students: (a) used group centered and 
student centered procedures more frequently than those 
rated highest by the administrator. (b) used all classroom 
procedures more frequently than those rated highest by 
the administrators. 4. All classroom procedures were 
used more frequently by teachers in terminal education 
than by teachers in the academic area or in adult education. 
5. The procedures used most frequently in adult education 
were: laboratory, discussion, demonstration, tutorial, 
visual symbols, anecdote, and question and answer. 6. The 
procedures used most frequently in terminal education 
were: visual symbols, lecture, anecdote, discussion, dem- 
onstration, laboratory, review, coaching, examination, 
question and answer, contrived experience and parable. 
7. Audio-visual procedures were used more frequently in 
terminal education than in adult education or the academic 
area, as well as more frequently than all other procedures 
in terminal education. 8. The junior college should be 
devoted whole-heartedly to good teaching and the junior 
college student presents a different need from that of the 
student in high school or university. 9. The administra- 
tors tended to rate teachers higher than do the students. 


Recommendations 





1. Students ratings, in various forms, have a place in the 
improvement of instruction. 2. The teacher should use a 
variety of informal classroom procedures. 3. Research 
is needed to determine more specifically the nature and 
extent of classroom supervision appropriate at the junior 
college level. 4. Graduate schools need to give attention 
to programs of training appropriate for the junior college 
teacher. 5. Some procedures are more effective in one 
field than in another. The teacher should be constantly on 
the lookout for changes and variations which will improve 
his classroom procedures. 6. A program of improvement 
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of instruction should involve (1) opportunity for improve- 
ment (2) a desire on the part of the teacher and (3) pro- 
vision for approval of outstanding teaching. 

238 pages. $3.10. Mic 57-1623 


A STUDY OF THE JOB REQUIREMENTS OF 
SELECTED BUSINESS OFFICES IN THE 
GREATER PHILADELPHIA AREA AND THE 
BUSINESS CURRICULA OF THE COMMUNITY 
COLLEGE OF TEMPLE UNITERSITY 


(Publication No. 20,596) 


William Ferrier Sassaman, Ed.D. 
Temple University, 1957 


The purpose of this investigation is to ascertain job 
particulars that have bearing on the program of business 
studies offered by The Community College of Temple Uni- 
versity, established in 1948, and to evaluate its business 
curricula. Some of the specific aspects of this problem 
concern: (1) the trends and opportunities for office em- 
ployment for which two years of college preparation are 
desirable; (2) the types of businesses in this Area; (3) the 
types of office equipment utilized; (4) the office duties 
most commonly required of beginning office workers in 
four principal occupational classifications; (5) business 
course evaluations by selected employers, business de- 
partment graduates, 1950-54, inclusive, and their em- 
ployers or immediate supervisors; and (6) the recommen- 
dations, warranted by the findings, for improving the busi- 
ness curricula of this College. 

The need for this type of survey is emphasized in the. 
literature where it is indicated that each community col- 
lege, in order to serve its community properly, should 
make a community survey to become familiar with the 
varied local economic activities, the occupational oppor- 
tunities that are available and the kind of training potential 
employees should be getting. This study is both pertinent 
and necessary for a newly established community college 
such as the one under scrutiny. 

The normative-survey method is utilized in carrying 
out this study. It seeks facts and opinions with regard to 
the existing conditions. Questionnaires--three in number 
--are the vehicles for obtaining the desired data from se- 
lected business firms, business graduates and their em- 
ployers. The data are tabulated, analyzed, interpreted and 
reported. All conclusions drawn and recommendations 
made are in keeping with and supported by the data as 
summarized. 

The major conclusions are: (1) job requirements of 
the business community served by this Community College 
are being met; (2) the business curricula of this Com- 
munity College are adequate in the estimation of a majority 
of the business graduates and are approved by selected 
business firms and the employers of the business graduates 
for educating beginning workers in accounting, secretarial 
work, selling and general clerical work; (3) every one of 
the business courses evaluated as being either essential 
or useful by a majority of the selected business firms and 
the business graduates’ employers for workers in one or 
more of the several occupational classifications considered 
is a required course in the business curricula of this 





College, with fhe exceptions of office management, sales- 
manship, advertising, marketing and telephone switchboard 
operation. These are electives for all business students; 
(4) business letter writing, business arithmetic and filing 
are considered as either essential or useful for office 
workers in all four occupational classifications; (5) the 
business education program does provide adequate training 
in the office duties most commonly required in the busi- 
ness offices; and (6) a majority of business firms indicate 
that college preparation is desirable for employment in 
one or more of twelve job titles listed. This evidence 
shows the need for the type of business training provided 
by this College. 

The principal recommendations are: (1) that each com- 
munity college, if it is to really know the extent to which 
it is serving the business needs of the community in which 
it is located, should conduct its own survey; (2) that more 
stress should be given in all business courses to manu- 
facturing type businesses; (3) that business educators 
should seek to ascertain the types of jobs existing in the 
business and industrial community being served by a par- 
ticular community college for which more than a high 
school education is required but for which less than four 
years of college are prerequisite; and (4) that every busi- 
ness student be encouraged, if not required, to take a 
typewriting course instead of being permitted to waive it 
by examination. 264 pages. $3.40. Mic 57-1624 


A CRITICAL ANALYSIS OF THE FORCED-CHOICE 
RATING TECHNIQUE WHEN USED IN RATING 
ELEMENTARY CLASSROOM TEACHERS OF 
A METROPOLITAN SCHOOL SYSTEM 


(Publication No. 17,167) 


Edwin Randall Tolle, Ed.D. 
Wayne State University, 1955 


Chairman: Chester A, McCormick 


This study was concerned with the development of a 
forced-choice rating scale to rate the probationary ele- 
mentary classroom teachers of an urban school system. 
The “forced-choice” technique is one in which the rater is 
asked to choose, from among four equally favorable state- 
ments, two most descriptive of the person being rated. Of 
these, one has been found characteristic of successful 
teachers, two of moderately successful teachers, and one 
of unsuccessful teachers. Each statement has a numerical 
score, unknown to the rater, which is an estimation of its 
descriptive potential. When two statements from each 
group are chosen, the scale result is a numerical score 
expressing the competency level of the ratee. 

The basic design was of the action research type. Five 
steps were involved: 

1. Obtaining narrative data on teacher performance in 
the school system involved. 

2. Analysis of the initial data and development of a 
list of favorable teacher characteristics. 

3. Administration of the characteristics list and analy- 
sis of results. 

4. Development and administration of the experimental 
scale and analysis of results. 
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5. Development of the final instrument and the check 
study. 

To the final forced-choice scale was added a graphic 
rating instrument. This was done to check the effect upon 
each other of the two techniques, one almost totally objec- 
tive, the other almost totally subjective. It also rendered 
the total instrument more practical as a ratee counseling 
device. 

Accuracy of results was checked by comparison of 
scale results with an Administrative Criterion consisting 
of competency rankings of all teachers in the system. 
“The opinions of those whose responsibility it is to judge 
teacher competence -- the school principals”, was as- 
sumed to be a satisfactory definition of teacher competence 
in the system participating in the study. This ranking was 
found to agree significantly with peer ranking. 

Rank order correlation between the scale results and 
the Administrative Criterion were obtained for each school. 
In all but one school the results were significant at the .05 
level of significance and in all but three at the .01 level. 
Another check was the conversation of all scores to stand- 
ard scores and correlation of the entire group with the Ad- 
ministrative Criterion. The result was significant at the 
-01 level. 

Reliability was estimated by the analysis of the vari- 
ance in performance on individual items in the scale. The 
method involved the separation of performance into four 
components: 

1. a component common to all individuals and to all 
items. 

2. acomponent associated with all items. 

3. acomponent associated with the individual. 

4. an error component that was independent of 1, 2, 
and 3. 

The resultant coefficient indicated a high degree of in- 
ternal reliability. 

The study concluded that: 

1. The forced-choice technique is applicable to the 
rating of elementary classroom teachers. 

2. The value of the technique is increased, both sta- 
tistically and at the practical level, when it is accompanied 
by some form of graphic scale. 

3. The final form correlated with administrative opin- 
ion of teacher worth to the degree that it could safely be 
used in place of processes such as administrative ranking 
or graphic rating, when either is used alone. 

4. In addition to being able to replace such subjective 
rating forms, it offers at least two unique advantages: 

a. It results in numerical scores which, while being 
easily located within a wide ability range, also 
reflects the ability level of each teacher. 

. A measure of forced objectivity by presenting an 
instrument resistant to intentional bias. 
142 pages. $2.00. Mic 57-1625 





AN EVALUATION OF EXISTING UNITED STATES 
AIR FORCE REGULAR OFFICER EDUCATION 
PROGRAMS AND PROCUREMENT PRACTICES 


(Publication No. 20,914) 


Wilfred W. Wagner, Ed.D. 
North Texas State College, 1957 


The problem with which this investigation is concerned 
is that of determining the extent to which existing United 
States Air Force regular officer education programs and 
procurement practices, incident to educational background, 
are meeting established goals and personnel requirements, 
and a prognosis of what might be expected of existing 
programs and practices in terms of meeting future re- 
quirements. In determining the adequacy of programs 
and practices, the goals and standards established by the 
Air Force directives were accepted as a basis for evalu- 
ation. 

Educational goals were determined through a study of 
Air Force traditions, directives, and technical require- 
ments. A survey was made of the existing educational 
background of regular Air Force officers as presented in 
USAF personnel reports. The existing status was com- 
pared with the status as it existed in 1949. This compari- 
son provided a means of determining progress. Existing 
programs and procurement practices were analyzed to 
determine the number of officers educated at various 
levels and major fields of study to determine the educa- 
tional background of regular officers being procured under 
existing programs. The major factor considered in de- 
termining future adequacy was the Augmentation Act which 
will increase the size of the USAF Regular Officer Corps 
by 100 per cent. 

Engineering and science were determined to be the 
most critical fields of study from the standpoint of Air 
Force requirements. Fifty-seven per cent of the Air 
Force requirements encompass these two fields. There 
is a shortage of personnel in these two areas throughout 
the United States. 

Educational programs and procurement practices have 
brought about a significant increase in the over-all educa- 
tional background of regular Air Force officers since 
1949. Between 1949 and 1956, an increase of 17.3 per cent 
was shown in the percentage of regular officers who had 
reached the baccalaureate level or above. Data show that 
00.1 per cent of those regular officers who now hold a 
bachelor’s degree and 46.3 per cent of those who hold a 
master’s degree majored in science or engineering. 

The 1949 status revealed that the group of regular of- 
ficers who were commissioned during World War II were 
deficient in formal education. The 1956 analysis revealed 
that many of these officers have now reached the grades 
of Lieutenant Colonel and Major, but are still deficient in 
formal education. This group of regular officers consti- 
tute a major educational problem. 

The Air Force Reserve Officers’ Training Corps and 
the Air Force Academy are the two major programs 
which will provide the USAF with officers who have ade- 
quate educational backgrounds. Together they will pro- 
duce over 80 per cent of the new officers. A sample analy- 
sis revealed that the distribution of educational majors 
was such as potentially provide over 1,600 regular of- 
ficers annually who had majored in one of the two critical 
fields of study. 
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An analysis of the augmentation program revealed that 
the potential for integrating regular officers with adequate 
educational backgrounds was high in all grades except that 
of Captain. Present plans would necessitate the integra- 
tion of some 6,500 Captains whose educational background 
is not commensurate with established goals. 

While not a major part of this study, there was evidence 
to indicate that the USAF is not retaining an adequate por- 
tion of its specialized talent. 

The report concludes that, while short of its established 
goals, the USAF has made significant progress in recent 
years, and that, by continuing at the same rate, might be 
within acceptable limits by 1966. 

135 pages. $2.00. Mic 57-1626 
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THE CONSTRUCTION AND EVALUATION OF THE 
INTERNATIONAL MORSE CODE SELECTION TEST 


(Publication No. 19,768) 


Arnold Benjamin Woehlke, Ed.D. 
Boston University School of Education, 1956 


The test instrument.-- The International Morse Code 
Selection Test (IMCST) was constructed after a study of the 
characteristics which apparently contribute to success in 
learning to receive Morse code. The instrument contains 
three parts, as follows: 





1. Part I, designed to measure the ability to distinguish 
between rhythmic patterns of Morse code sounds, 
contains 75 pairs of Morse code “nonsense charac- 
ters”, each composed of 10 dots and/or dashes, 
which the examinee identifies as same or different. 





Part II of the instrument was designed to measure 
the ability to discriminate between characters com- 
posed of dots in series presented at increasingly 
rapid rates. The 50 items consist of the Morse code 
symbols for the letters I, S, and H arranged ran- 
domly into five-letter groups. 


. Part Il was designed to measure the ability to copy 
behind. (“Copying behind” is the ability to hold char- 
acters in memory and to reproduce them while lis- 
tening to rapidly succeeding characters.) Each of 
the 50 items contains the letters I and T arranged 
randomly into groups varying in length from four to 
eight letters. 


Each part of the instrument is preceded by practice 
items similar to the test items. The practice items, test 
directions, and the test items are recorded on a magnetic 
tape. 

Experimental tryout of the test.-- The IMCST was ad- 
ministered to 10 successive Morse code classes (N=395) 
at an Army school prior to training. Of this sample, 108 
were eliminated because of previous code experience, 
failure to achieve, or because complete data were not 
available. 

In addition to the part-scores, a Total (Letters) score 








was obtained by summing the scores of Part I, Part II 
(Letters), and Part III (Letters); a Total (Groups) score 
was obtained by summing the scores of Part II (Groups) 
and Part III (Groups). 

Item Analysis of the instrument.-- Item analysis re- 
veals that Part I items are of little value; however, the 
items of Parts II and III, when scored in terms of the 
number of letters or number of groups correct, have ac- 

















ceptable or high internal and external item validity coef- 
ficients. 

Reliability of the instrument.-- Estimates of the re- 
liability of the part-scores of the IMCST were obtained 
directly from the consistency of the individual’s perform- 
ance upon the items. The part-scores together with the 
estimates of reliability are .561 for Part I, .935 for Part 
II (letters), .833 for Part II (Groups), .974 for Part III 
(Letters), .954 for Part III (Groups), .969 for Total (Let- 
ters), and .915 for Total (Groups). 

Validity of the instrument.-- The generally low cor- 
relation coefficients between the Army Radio Code Apti- 
tude Test (ARC-1) and the parts of the IMCST (“r” ranged 
from .117 to .220) indicate that the IMCST is, in the main, 
measuring characteristics other than those measured by 
the ARC-1. 

For this sample, all scores of the IMCST, except Part 
I, are better predictors of Morse code achievement than 
the ARC-1. The correlation coefficients between ARC-1 
scores and the number of hours of training required to 
pass a code speed of 15 groups per minute is -.158. The 
correlation coefficients between the scores of the IMCST 
and the same criterion are -.146 for Part I, -.285 for 
Part II (Letters), -.345 for Part II (Groups), -.312 for 
Part III (Letters), -.374 for Part III (Groups), -.345 for 
Total (Letters), and -.407 for Total (Groups). Multiple 
correlations of the parts of the IMCST with the above cri- 
terion failed to show appreciable gains over the correla- 
tion coefficients of the Total scores. (The above negative 
correlations result from the nature of the criteria and 
are desirable.) 175 pages. $2.30. Mic 57-1627 
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CRITERIA FOR EVALUATING THE ADMINISTRATION 
OF INTERCOLLEGIATE ATHLETICS 


(Publication No. 20,660) 


Samuel Edward Barnes, Ph.D. 
The Ohio State University, 1956 


The conduct of athletics has become one of the most 
controversial issues in American education. However, in 
spite of the issues raised both pro and con, a majority of 
educators and administrators agree that properly con- 
ducted athletics make profound contributions to the edu- 
cational life of the college community. Furthermore, 
many persons believe that athletic policies can be regu- 
lated, controlled, and directed to serve the educational 
purposes and aims of higher education. It is this belief 
that led the writer to attempt the present study. 

In addition to a study of the historical background and 
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current controversial issues, the writer investigated the 
educational effectiveness of intercollegiate athletics among 
American institutions of higher learning. This investiga- 
tion covered not only the aims and purposes of inter- 
collegiate athletics but also the ways of evaluating the 
latter. 

To evaluate the worth of athletic programs in American 
colleges, the writer established acceptable criteria. These 
criteria represented the beliefs of a reputable group of 
professional people throughout the United States. 

In following this aspect of the study the investigator 
sent letters to accrediting associations, athletic confer- 
ences, and educational and professional organizations. 
From these sources were obtained publications and/or 
statements which had been issued concerning acceptable 
athletic standards. This literature was surveyed, and 
statements were also taken from books, periodicals, dis- 
sertations, magazine and newspaper articles, and mono- 
graphs. Having examined the attitudes and statements of 
these sources, a set of standards was drawn up. 

For such standards to be acceptable and effective, 
every member of the academic family must have a voice 
in their formulation, for unless they are a cooperative en- 
terprise they will not bring uniformity to athletics in 
America. Therefore, the eight districts of the National 
Collegiate Athletic Association were used to make the 
study national in scope. Four areas of institution enroll- 
ment were used: (1) 1 to 999, (2) 1,000 to 4,900, (3) 5,000 
to 9,999 and (4) 10,000 and over. 

Ninety-one statements were selected from publications 
and literature. These were to be evaluated by: (1) school 
administrators, (2) athletic directors, (3) physical educa- 
tion directors, (4) coaches, (5) faculty representatives, 

(6) presidents of student councils, (7) heads of public re- 
lations and publicity departments, (8) alumni secretaries, 
and (9) intramural directors. 

The selected statements were mailed to 490 persons in 
these groups, selected by random sampling in each of the 
four enrollment areas in every one of the eight districts. 
These persons were asked to read the statements and to 
check each one as having necessary, desirable, limited, 
or no value for educationally sound athletic programs. The 
221 returns were tabulated and analyzed. Those state- 
ments which were supported by these respondents became 
criteria in an Evaluative Score Sheet. 

This “measuring stick” is composed of beliefs gathered 
from a reputable body of professional people. Their be- 
liefs can serve as the evaluative criteria for an intercol- 
legiate athletic program. This program has been sepa- 
rated for the sake of expediency into seven phases, namely, 
administrative policies, organization and administration, 
equipment and facilities, medical and health services, fi- 
nancial aid, eligibility and participation, and publicity. 
From two to thirty criteria represent the “measuring 
tools” for each phase. The maximum score is indicated 
for each phase as well as for each criterion. Consequently, 
the “strengths” and “weaknesses” of each aspect of the 
intercollegiate program can be observed. 

The developed criteria are valuable guides for objec- 
tively evaluating athletics. With these evaluative criteria 
as “measuring sticks,” institutions may preserve the 
values which are inherent in sports. Athletics will then 
contribute unequivocally to the aims and purposes of higher 
education. 230 pages. $3.00. Mic 57-1628 


A FACTORIAL STUDY OF MORPHOLOGICAL AND 
PERFORMANCE MEASUREMENTS IN 
PRE-PUBESCENT BOYS 


(Publication No. 20,850) 


Alan James Barry, Ph.D. 
University of Illinois, 1957 


STATEMENT OF THE PROBLEM _ The solutions to 








many problems concerning the relative importance of 
hereditary and environmental influences on the growth, de- 
velopment and performance of children depend largely on 
the possibility of classifying experimental subjects ac- 
cording to constitutional type. The lack of a valid, objec- 
tive method of so classifying children prompted the in- 
vestigation of a battery of anthropometric measurements 
and indices and motor tests in pre-pubescent boys. 
Specifically, the purpose of the study was two-fold: (1) 
by means of the principal axes method of factor analysis, 
and rotation to oblique simple structure, to determine the 
nature of the factors involved in the physique of pre- 
pubescent boys, and (2) to examine the relationships be- 
tween these factors and measures of motor performance. 


RESEARCH METHODS _§§ Ninety-five pre-pubescent boys, 








aged 6-11 years, were measured, photographed and tested 
in the Physical Fitness Research Laboratory at the Uni- 
versity of Illinois. The following variables, together with 
age in months, were included in the analysis: 

Direct measurements - height, weight, height//weight, 
biceps girth, thigh girth, calf girth, height x 100/6 x trans- 
verse chest, shoulder width, hip width, shoulder width/hip 
width, arm span/height, chest depth, chest circumference, 
subcutaneous fat, knee width and thigh girth/knee width. 

Photogrammetric measurements - leg length, trunk 
length, leg length/trunk length, foreleg length, thigh length, 
foreleg length/thigh length, bust height, bust height/picture 
height, upper arm length/forearm length and arm length. 

Performance measurements - total strength, chins, 
dips, endurance hops, standing broad jump, 440 yard run, 
running broad jump, high jump, “drop-off” and agility run. 

These variables were found to be normally distributed, 
and to plot linearly with age. Their reliability coefficients 
were computed and reported. The 37 variables were inter- 
correlated using the product moment formula, and the re- 
sulting correlation matrix factorized by the principal axes 
method. The factor matrix was rotated to an oblique 
simple structure by analytic (quartimax) and graphic 
methods. 





RESULTS The principal axes factorization and rota- 
tional procedures yielded 8 meaningful factors, namely: 

I Ponderosity, II Motor Ability, II Leg-trunk Development, 
IV Lankiness, V Endurance, VI Dynamic Shoulder Strength, 
VII Segmental Limb Development (Tentative), and VIII 
Androgynous Growth (Tentative). 

The highest correlation between factors was that be- 
tween I (Ponderosity) and IV (Lankiness), r= -.59. The 
inter-correlations between the factors also revealed that 
the motor performance factors were virtually unrelated to 
the body build factors. 


CONCLUSIONS 1. Three growth trends. were observed 
in the physique of pre-pubescent boys: 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 


1025 





(i) one related to growth in transverse directions and 
adipose tissue, and characterized by bulkiness, prominent 
girths (particularly of the upper arms), broad hips, nar- 
rower shoulders and thick fat covering; 

(ii) one related to growth in vertical dimensions, and 
characterized by a lean frame and attenuated limbs; and 

(iii) one related to dysplastic growth in vertical dimen- 
sions, and characterized by disproportionate development 
of the trunk and legs. 

Two further growth factors were isolated, and tentatively 
named. One may be related to asymmetrical development 
of the upper and lower limbs, and the other to andric and 
gynic growth, leading in this age group to wide shoulders 
and narrow hips, or conversely, narrow shoulders and wide 
hips. 

2. Three factors related to motor development were 
isolated: 

(i) Motor ability, dominated by power variables, and 
distinguishing the trained from the untrained individual; 

(ii) Endurance, distinguishing those with high from 
those with low organic efficiency; and 

(iii) Dynamic shoulder strength, which separates those 
with high muscular endurance in activities requiring 
strength of the shoulders from those with low muscular 
endurance. This factor was more closely related to the 
morphological variables than the other two motor develop- 
ment factors, and may be related to muscular growth. 

3. Two second order factors were extracted: 

(i) General size, indicating a tendency to be either 
above or below average in total body mass; and 

(ii) an unidentified factor that may be related to motor 
ability. 95 pages. $2.00. Mic 57-1629 


A COMPARATIVE STUDY OF THE PULSE RATE 
AND RESPIRATORY METABOLISM OF CARDIAC AND 
NORMAL BOYS DURING STANDARDIZED EXERCISE 


(Publication No. 20,285) 


Frederick William Kasch, Ed.D. 
New York University, 1956 


It was the purpose of this research to compare 27 car- 
diac with 27 normal boys matched for height, weight and 
age (8-13 years) using oxygen consumption (open system) 
and recovery pulse rate measurements. Each subject was 
given a BMR followed by a 3 minute exercise test on a 12" 
bench at a rate of 24 steps per minute. The oxygen con- 
sumption was followed during and for 30 minutes after 
exercise with the subject lying except during exercise. 
The recovery pulse rates were continuously recorded 
avery 15 seconds for the first 5 recovery minutes via a 
stethescope. 

It was demonstrated that all cardiac subjects were able 
to tolerate the 3 minute exercise test even though six were 
on bedrest. A wide range of results occurred. The most 
valuable results were found during exercise. The mean 
oxygen intake during exercise was 728 ml/min/M2 for 
cardiacs and 763 ml/min/M2 for normal subjects. 

A greater difference in the two types of subjects oc- 
curred in the ventilation rates and “True O2” than in the 
oxygen intake. It is here that the real differences occur 
in the cardiac and normal subjects response to exercise. 
The mean ventilation rate for cardiac patients during 3 





minutes exercise is 17.9 L/min/M2 and 7.9 L/min/M2 


during the five minute recovery period. The corresponding 
rates for normal subjects are 14.8 L/min/M2 and 6.6 
L/min/M2. 

The ‘True O2” of the cardiac was lower during exer- 
cise than the normal. The cardiac mean is 4.33%, while 
the normal is 5.20%. It is seen here that the cardiac 
absorbs less oxygen from an equal amount of air in com- 
parison with the normal and thus must ventilate more to 
gain an equal amount of oxygen intake. 

The recovery pulse rates are higher in cardiac than in 
normal subjects. The mean minute rate in the first 15 
post-exercise seconds is 134.8 for cardiacs and 109.8 for 
normals. During the first post exercise minute the car- 
diac mean rate is 119.0 as compared to 89.6 normal. This 
ratio remains nearly parallel throughout the entire five 
post-exercise minutes. The cardiac heart is pumping 
much faster than the normal for the same amount of oxy- 
gen intake. Thus it is less efficient. 

When attempting to normalize the measurements for 
body size, square meters of body surface area and kilo- 
grams of body weight are of about equal value when cor- 
related with oxygen intake during exercise. 

It was concluded that during the exercise administered 
in this study that cardiac and normal boys primarily dif- 
fered in their method of oxygen utilization rather than in 
the quantity of oxygen used. Had the intensity of exercise 
been greater the yuantity of oxygen consumed probably 
would have been more varied. The use of exercise of 
progressive intensity probably would facilitate the assess- 
ment of the cardiacs functional capacity. After the exer- 
cise tolerance test has been administered its practical 
application is applied by adding the results to the other 
clinical data for use by the physician in continued manage- 
ment of the patient. Information of this type is valuable 
at various stages of the patient’s life and can be used by 
the physician in his coordination with other personnel, 
i.e., parents, teacher, school nurse, counselor, therapist, 
and physical educator. 115 pages. $2.00. Mic 57-1630 


AN ELECTROMYOGRAPHIC STUDY RELATIVE TO 
MOVEMENTS OF THE LEG AND THIGH 


(Publication No. 20,930) 


Richard Henry Reitmann, Ph.D. 

State University of Iowa, 1957 
Chairmen: Professor C. H. McCloy 
Professor Max D. Wheatley 


The purpose of this study was to investigate, by means 
of electromyography, the function of the long head of the 
biceps femoris, the rectus femoris, the semitendinosus, 
and the tensor fasciae latae in movements at the tibio- 
femoral and iliofemoral joints. The data were collected 
by means of a Grass Model II-D Electroencephalograph. 
Twelve college men served as subjects. Movements were 
performed in the prone, sitting, standing, and supine po- 
sitions. 

Movements of thigh extension, lower leg flexion, and 
thigh extension with simultaneous movements of the lower 
leg were performed in the prone position. Movements of 
lower leg extension, lower leg inversion, and lower leg 
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eversion were performed in the sitting and supine posi- 
tions. Movements of thigh abduction, thigh flexion, lower 
leg flexion, lower leg extension, and movements of thigh 
abduction and thigh flexion with simultaneous movements 
of the lower leg were performed in the standing position. 
Deep-knee bends and a vertical jump were performed 
starting from the standing position. 

The findings, which compare favorably with the results 
reported by anatomists and kinesiologists, are the fol- 
lowing: 

1. The biceps femoris registered action potentials 
during extension of the thigh, flexion of the lower leg, and 
eversion of the lower leg. 

2. The rectus femoris registered action potentials 
during flexion of the thigh, extension of the lower leg, and 
abduction of the thigh. 

3. The semitendinosus registered action potentials 
during extension of the thigh, flexion of the lower leg, and 
inversion of the lower leg. 

4. The tensor fasciae latae registered action potentials 
during flexion of the thigh, extension of the lower leg, ab- 
duction of the thigh, and eversion of the lower leg. 

The following actions have not been previously re- 
ported by investigators: 

1. The rectus femoris and the semitendinosus regis- 
tered action potentials during eversion of the lower leg. 

2. The rectus femoris registered action potentials 
during inversion of the lower leg. 

The action of the rectus femoris and the semitendinosus in 


these movements is believed to be one of joint stabilization. 


Action potentials of greater magnitude were registered 
by the rectus femoris during a hurdling movement than 
during a kicking movement. 

Action potentials of greater magnitude were registered 
by the rectus femoris during lower leg extension in the 
supine position than during lower leg extension in the 
sitting position. 

The rectus femoris registered action potentials of only 
slight magnitude during extension of the thigh with simul- 
taneous extension of the lower leg. 

During the execution of deep-knee bends, action poten- 
tials were registered by the rectus femoris, the tensor 
fasciae latae, and the antagonistic hamstring muscles: the 
biceps femoris and the semitendinosus. All the muscles 
registered action potentials of lesser magnitude when the 
knee bends were performed with the heels resting on a 
1 1/2-inch platform than when the knee bends were per- 
formed with the body weight supported on the toes and the 
balls of the feet. 

All the muscles studied registered action potentials of 
greater magnitude when the movements were performed 
against resistance than when the movements were per- 
formed without resistance. 

As only one motor point was used for each muscle 
studied, it was not possible to determine whether one por- 
tion of a bi-articular muscle effects movement at one joint 
while other parts of the muscle remain inactive. 

65 pages. $2.00. Mic 57-1631 





THE COMPARISON OF STATIC CONTRACTION WITH 
STANDARD WEIGHT TRAINING IN EFFECT ON 
CERTAIN MOVEMENT SPEEDS AND ENDURANCES 


(Publication No. 20,980) 


Donald Bruce Swegan, Ed.D. 
The Pennsylvania State University, 1957 


This study attempted to compare static contraction 
with standard weight training in respective effects on cer- 
tain movement speeds and endurances. There have been 
several recent studies of strength development through 
static contraction and through weight training but appar- 
ently little or no study of the effects of weight training on 
endurances and movement speeds. This latter aspect ap- 
peared to be a fertile area for research. 

The experiment was conducted at The Pennsylvania 
State University during the 1955-56 spring semester. Sub- 
jects were sixty male freshmen in the required physical 
education program. 

The preliminary tests included red blood count and 
hemoglobin percentage determinations; eight speed-of- 
movement tests; eight muscular-endurance tests; and a 
bicycle test for cardiovascular endurance, accompanied by 
pre- and post-exercise pulse rate, systolic and diastolic 
blood pressure, and blood-lactate-concentration deter- 
minations. 

The speed-of-movement tests were conducted ona 
specially constructed device which utilized a microswitch 
and a photoelectric cell at either end of a C-shaped arm. 
The device was connected with a Renshaw-Hampton chron- 
oscope and measured the length of time in thousandths of 
a second from the releasing of the microswitch to the 
interrupting of the beam of light to the photoelectric cell. 
The eight movement-speeds tested were right and left 
elbow flexion and extension and right and left knee flexion 
and extension. Each subject was given three trials for 
each movement and his best time for each was used in the 
data analysis. 

Muscular-endurance tests were conducted on the same 
eight arm and leg movements. These were executed on a 
padded table and involved the performing of each move- 
ment at a constant rate as determined by a metronome. 
When the subject could no longer maintain the rate, the 
test was stopped and the subject’s score recorded in 
seconds. A seventeen pound resistance was used for the 
arm tests and a nineteen pound weight for the leg tests. 

The last preliminary test was the bicycle test for 
cardiovascular endurance. Prior to exercising, and fol- 
lowing a ten minute rest period, the subject’s pulse rate, 
systolic and diastolic blood pressures, and blood-lactate 
concentration were determined. The subject then rode the 
constant-tension stationary bicycle at a predetermined 
rate. The rate was set by a tape recording of a metro- 
nome. When the subject could no longer maintain the rate 
of exercise, the test was stopped and the post-exercise 
blood determinations were made. 

Two approximately equated groups of thirty subjects 
each were formed using the preliminary test results on 
speed and endurance. Training sessions were conducted 
three times weekly for ten weeks. One group trained using 
standard progressive resistance methods and up to ten 
repetitions for each movement. The other group used 
static contraction training methods which involved holding 
a static contraction for six seconds at two-thirds of the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 1027 





subject’s maximum resistance for each of the eight 
movements. 

Final testing, using the same methods as for the pre- 
liminary testing, was conducted the final two weeks of the 
experiment. 

1. The standard weight training group was slowed sig- 
nificantly in six of the eight movements. The static con- 
traction training group was slowed significantly in all 
movements tested. 

2. The standard weight training group increased 
muscular-endurance significantly in four movements. The 
static contraction training group increased endurance sig- 
nificantly in only one movement. 

3. The static contraction training group improved sig- 
nificantly in the ability to ride the stationary bicycle but 
the standard weight training group did not show significant 
improvement. 

4. Post-exercise lactate-concentration and pulse rate 
were positively correlated with bicycle riding time but no 
pre-exercise blood measure showed a significant relation- 
ship with riding time. 165 pages. $2.20. Mic 57-1632 
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THE DEVELOPMENT AND EVALUATION OF A 
NON-COMPUTATIONAL MATHEMATICS TEST 
FOR GRADES 5 AND 6 


(Publication No. 20,669) 


Calhoun Crofford Collier, Ph.D. 
The Ohio State University, 1956 


For several years most statements of instructional 
objectives in elementary school arithmetic have included 
the development of understandings and reasoning ability 
as well as computational efficiency. Even so, practically 
all testing instruments produced for use in the elementary 
schools measure little more than speed and accuracy in 
computation. 

The problem. The writer believes, as do most educa- 
tors, that all the objectives of arithmetic instruction should 
be evaluated. Therefore, the purpose of this study was to 
develop a reliable and valid testing instrument designed 
specifically to measure the objectives now commonly neg- 
lected in evaluation, namely, arithmetical understanding 
and reasoning ability. 

Procedure. The procedures followed in the study in- 
volved: 








1. Examination of seven series of textbooks, eight 
methods books, and five courses of study to deter- 
mine the test content. 


2. Construction of 4-option-multiple-choice test items 
based upon criteria developed from a review of the 
literature relating to objectives of arithmetic and 
modern principles of test construction. 


3. Revision of test items following review by fifteen 
competent judges. 


4. Development of three tryout forms containing forty 
items each. 





0. Administration of the tryout forms to 660 pupils in 
Grades V and VI of selected elementary schools in 
Ohio representing four different socio-economic 
groups. 


6. Selection of forty-four items for the final form of 
the test on the basis of an item analysis of tryout 
results. 


7. Administration of the final form of the test to 624 
fifth- and sixth-grade pupils forming a representa- 
tive sample. 


8. Application of the split-halves (odds-evens) method 
and the Spearman-Brown Prophecy formula to deter- 
mine the reliability of Test Form D. 


9. Determination of the validity of Test Form D by ob- 
taining Pearsonian correlation coefficients between 
scores on the test and scores on six external cri- 
teria. 


Conclusions. Evidence obtained in the study warrants 
the following conclusions: 





1, Educators accept a theory of arithmetic instruction 
which emphasizes meanings, understandings, and 
quantitative thinking. 


Improvement in evaluation instruments and proce- 
dures has not kept pace with the changing emphasis 
in instructional objectives in arithmetic. 


Items in the non-computational test developed in 
this study parallel the currently emphasized objec- 
tives of arithmetic. 


The test items, in general, are closely related to 
real-life situations of fifth- and sixth-grade pupils. 


. The test is appropriate in terms of both mathemati- 
cal content and the reading difficulty level. 


The difference between arithmetical understanding 
and reasoning ability of boys and girls is not sig- 
nificant at the fifth- and sixth-grade level. 


. Pupils in both grades show serious weaknesses in 
ability to form sound judgments on the basis of 
quantitative data. 


. The range of scores and the average scores indicate 
that the difficulty level of the test is appropriate for 
pupils in Grades V and VI. 


As measured by correlations of test scores, a defi- 
nite relationship exists between reasoning ability in 
arithmetic and mental ability and between reasoning 
ability in arithmetic and reading. 


As measured by correlations of test scores, a defi- 
nite relationship exists between arithmetical under- 
standings and mental ability and between arithmetical 
understandings and reading ability. 


There is a significant difference between the arith- 
metical understanding and reasoning ability of fifth- 
grade pupils and sixth-grade pupils. 


Pupils from a relatively high socio-economic en- 
vironment appear to have developed a higher degree 
of arithmetical understanding and reasoning ability 
than pupils from a relatively low socio-economic 
environment. 
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13. The reliability coefficient of .886 for the Non- 
Computational Mathematics Test compares favorably 
with the reliability coefficients of commercially 
produced tests. 


. The correlation coefficients of test scores with six 
external criteria are sufficiently high to establish 
statistical validity for Test Form D. 

225 pages. $2.95. Mic 57-1633 


COGNITIVE COMPLEXITY-SIMPLICITY IN TEACHERS’ 
PERCEPTIONS OF PUPILS IN RELATION TO 
TEACHING EFFECTIVENESS 


(Publication No. 20,859) 


Mary Elizabeth Ehart, Ed.D. 
University of Illinois, 1957 


The study reported here proposed to investigate per- 
ceptual response dispositions of teachers in describing 
pupils in relation to teaching effectiveness. Since teacher 
education stresses the importance of recognizing indi- 
vidual differences among pupils and taking them into ac- 
count in teaching, it was considered important to inquire 
concerning the teacher’s ability to discriminate individu- 
ality in pupils. Ability to discriminate individuality was 
assumed to be related to tendencies to differentiate among 
pupils in describing them. 

fhe concept of cognitive complexity-simplicity, defined 
as the degree of differentiation in perceiving others, was 
employed to analyze teachers’ descriptions of pupils. The 
manifestations of cognitive complexity-simplicity pro- 
posed were: (1) the tendency to differentiate pupils on 
personality traits, (2) the tendency to associate traits in 
describing pupils, (3) the tendency to describe pupils in 
evaluative terms, and (4) the tendency to withhold judg- 
ment in rating pupils on traits. The proposition that cog- 
nitive complexity of teachers in perceiving pupils contrib- 
uted to effectiveness in teaching was tested empirically. 
Four hypotheses were stated relating each of the tenden- 
cies proposed to effectiveness of teaching. 

Student teachers, enrolled in educational psychology 
classes at the University of Tlinois, served as subjects. 
On the basis of supervisors’ ratings of effectiveness in 
student teaching, two groups, composed of twenty subjects 
each, were identified for comparison. Each subject de- 
scribed the personalities of ten pupils on a personality 
rating scale developed for the purpose. The descriptions 
given by each student were considered together for evi- 
dence of the tendencies postulated as being manifestations 
of cognitive complexity. 

The results obtained from data analysis supported one 
of the four hypotheses. ‘Effective’ student teachers were 
found to withhold judgment in rating traits for pupils more 
often than ‘ineffective’ student teachers. A significant dif- 
ference was found between subject groups in relation to the 
tendency to be evaluative also, but the difference was in 
the opposite direction to that which had been hypothesized; 
‘effective’ student teachers were more evaluative in de- 
scribing pupils than were ‘ineffective’ student teachers. 

In a supplementary analysis it was found that the subject 
groups differed significantly in the tendency to check one 





extreme scale position more frequently than the other. 
‘Effective’ student teachers checked definitely applies 
more frequently than definitely doesn’t apply to a signifi- 
cantly greater extent than did ‘ineffective’ subjects. This 
was interpreted as being a manifestation of a greater 
tendency to acquiescence on the part of ‘effective’ student 
teachers. 

Subjects who tended to differentiate pupils on traits 
also tended to associate traits and especially tended to 
associate evaluative terms in describing pupils. Inter- 
correlations of the scores obtained to measure these tend- 
encies showed that scores measuring tendencies to dif- 
ferentiate, to associate and to evaluate were positively 
related to a highly significant degree. In the light of these 
findings it was suggested that a better elaboration of 
cognitive complexity than the one proposed would include: 
(1) the general tendency to differentiate among others on 
many personality traits, (2) the tendency to organize the 
perception of others and therefore to associate traits in 
describing others, and (3) the tendency to organize per- 
ceptions of others on the evaluative dimension and there- 
fore, to describe others in evaluative terms. 

It was concluded that perceptual response dispositions 
of individuals may be studied profitably in relation to ef- 
fectiveness in interpersonal relationships and that cogni- 
tive complexity-simplicity as a concept integrating general 
tendencies to differentiate and to organize perceptions of 
others was worthy of further investigation. With refine- 
ment of the concept and improvement of experimental de- 
sign, the results of this study indicate that cognitive com- 
plexity can be found to be a characteristic of effective 
teachers. 120 pages. $2.00. Mic 57-1634 





HIGH-SCHOOL CURRICULAR PATTERNS AS RELATED 
TO ACADEMIC SUCCESS AT 
THE UNIVERSITY OF NEBRASKA 


(Publication No. 20,987) 


Arthur C, F. Gilbert, Ph.D. 
The University of Nebraska, 1957 


Adviser: Dr. Charles O, Neidt 


The Purpose and Procedure of the Study 


The purpose of this study was to investigate the in- 
fluence of high school preparation on three aspects of col- 
lege success. These aspects were: 


1. The influence of the different patterns of high 
school preparation upon over-all achievement at 
the University of Nebraska. 


2. The influence of the different patterns on achieve- 
ment within specific colleges. 


3. The influence of the different patterns on achieve- 
ment within specific college majors or curricula. 


Each of these aspects was investigated for those stu- 
dents who completed less than two years of college credit 
(i.e. fifty-three semester hours) and those-who completed 
more than that amount. 

Eleven hundred and thirty eight students who entered 
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the University of Nebraska in the fall of 1951 were in- 
volved in this study. However, because of the definitions 
of some of the groups, this number was not utilized in any 
one analysis. 

Students were classified into the different high school 
pattern groups according to the number of units completed 
in different subjects. To be classified in the English pat- 
tern a student had to have completed five units of English; 
Foreign Language required two units; Mathematics and 
Science each required three units; and Social Science re- 
quired four such units. Students having met the criteria of 
more than one subject-matter pattern group were placed 
in combination subject pattern groups. 

The English Placement Test scores and the scores ob- 
tained on the Linguistic subtest of the American Council 
on Education Psychological Examination were used to con- 
trol differences deemed to be related to academic success. 
Differences between the criterion (cumulative grade-point 
average) means were tested holding the control variables 
constant. 


Findings of the Study 


Of the two analyses involving the total samples, only 
the one dealing with those having more than two years of 
college credit yielded significant differences. The order 
of the adjusted criterion means for the fifteen groups in- 
volved in this analysis fell in decreasing order of magni- 
tude as follows: Mathematics-Social Science, English 


Foreign Language-Mathematics, English- Foreign Language, 


Foreign Language, General, English, Mathematics-Science, 
Foreign Language-Science, Science, Mathematics, Social 
Science, Foreign Language- Mathematics, English- 
Mathematics, Foreign Language-Mathematics-Science, 
and English- Foreign Language-Mathematics-Science. 

In the eleven analyses dealing with achievement in the 
different colleges only the one involving students in the 
College of Arts and Sciences having less than two years of 
college credit was significant. This analysis indicated 
that the Foreign Language group was favored over the 
General group. 

The analysis involving Elementary Education majors 
was the only analysis within majors which was significant. 
The adjusted criterion means for the three groups in this 
analysis fell in decreasing order of magnitude as follows: 
English- Foreign Language, Foreign Language and General. 


Conclusions of the Study 


The results of this study indicate that where perform- 
ance in general at the University of Nebraska is concerned 
high school academic experiences influence the achieve- 
ment of subjects who earn more than two years of college 
credit, but do not influence the achievement of those who 
earn less than this amount of credit. Slight evidence sup- 
ports such influence within colleges, the indication being 
that it does so only in the College of Arts and Sciences for 
the first two years. Within the specific college majors the 
evidence is equally unconvincing. Only those students who 
pursue an Elementary Education major seem to differ on 
the basis of their high school academic experiences. 

205 pages. $2.70. Mic 57-1635 





PRONUNCIATION AND SPELLING OF SECOND GRADE 
PUPILS USING A SELECTED CORE VOCABULARY 


(Publication No. 18,099) 


Dilys M. Jones, Ed.D. 
Temple University, 1956 


The purpose of this study was to investigate certain 
language factors as shown by second grade children’s use 
of words in a Core Communication Vocabulary. An at- 
tempt was made to determine which of the 1,000 most 
common words according to seven major tabulations could 
be recognized, pronounced, and spelled by second grade 
children. Erroneous responses were analyzed for char- 
acteristics and pattern. 

A need for this research is indicated in the literature 
by the lack of evidence concerning comparative difficulty 
of words. For the most part, grade placement of words 
has been subjective, the result of author judgment and 
usage, or of a frequency count. 

A Core Communication Vocabulary was derived by 
cross-tabulation of seven major source lists of frequently 
used words. From the resulting vocabulary of 1,000 words, 
twenty tests of fifty words each were constructed for word 
recognition and pronunciation. The same sub-lists were 
used for the construction of spelling tests. 

A representative population of fifty second grade 
children was selected on the basis of age, grade, and score 
on a Standardized reading test. The Pronunciation and 
Spelling Tests constructed for the study were administered 
to the fifty children. 

The responses of the children to the word recognition 
and spelling tests were analyzed and classified to deter- 
mine: (1) the number of children pronouncing each word 
correctly following flash presentation and following un- 
timed presentation, (2) the number of children spelling 
each word correctly, (3) the number of words pronounced 
by each child following flash presentation and following 
untimed presentation, (4) the number of words spelled 
correctly by each of the fifty children, (5) the types and 
percentage of error in pronunciation, and (6) the types and 
percentage of each type of error in spelling. These vari- 
ous findings were studied and compared, and an attempt 
was made to determine the relationships between them. 

The results obtained appear to indicate that: 

1. Words most frequently used in oral and written vo- 
cabulary in English are one-syllable words of four or 
five letters. 


. Second-grade children can pronounce and spell many 
of the words in the Core Communication Vocabulary 
established for this study. 


a. The frequency of correct pronunciation and correct 
spelling by second grade children appears to be 
directly related to the size of the word. 


The frequency of correct pronunciation and correct 

spelling of a word by second grade children appears 
to be directly related to the frequency of its occur- 

rence in the source lists. 


Children can pronounce many words which they 
cannot spell. 


Children who make high scores in pronunciation are 
apt to make high scores in spelling. 
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e. The relationship between the number of second grade 
children pronouncing each word and the number 
spelling each word correctly is significantly higher 
when flash scores are compared with spelling scores 
than it is when the combined flash and untimed score 
is compared. 


3. An analysis of the responses of second grade children 
to the tests administered in this study shows that cer- 
tain patterns of reaction appear to be characteristic at 
this level. 


a. In pronunciation, second grade children are more 
likely to refrain from answering than to make an er- 
roneous attempt. The opposite appears to be true 
for spelling. Children are more apt to spell a word, 
even erroneously, than they are to make no attempt. 


Errors in spelling and pronunciation seem to have 
less to do with the letter than with the position of 
the letter in the word. 


. The first and last letters of a word are less subject 
to error than those in the middle. 


. Substitutions, or completely erroneous responses 
are less apt to occur than partially correct attempts. 
225 pages. $2.95. Mic 57-1636 


THE DIFFERENTIAL EFFECT OF TWO METHODS 
OF COLLEGE TEACHING ON THE ATTITUDES OF 
STUDENTS IN A PRE-SERVICE EDUCATION PROGRAM 


(Publication No. 20,521) 


Rolf William Larson, Ph.D. 
University of Minnesota, 1956 


Major Adviser: Cyril J. Hoyt 


The purpose of the study was to determine whether or 
not two methods of college level teaching were differ- 
entially effective in aiding pre-professional teacher prepa- 
ration students in changing their attitudes toward children. 
Subjects were juniors at the University of Connecticut in 
a course in Educational Psychology. Two instructors 
taught two sections each, one by a teacher-dominated lec- 
ture method and one by a student-centered, experience- 
centered method. 

A second purpose of the study was to determine whether 
attitude change (as measured by the difference from pre- 
test to post-test on the MTAI) was related to the person- 
ality characteristics of the subjects. 

The assignment of methods to groups was random; the 
assignment of students to groups was not random since 
registered groups were used intact. Students were pre- 
tested with both the Minnesota Teacher Attitude Inventory 
and the Minnesota Multiphasic Personality Inventory. 
After a semester of instruction students were again tested 
with the same instruments. Attitude change was indicated 
by differences between pre-test and post-test scores on 
the MTAI. 

As evidence that the four groups might be considered 
as samples from a common population initially, group 
means were compared on the basis of college grades and 








personality and aptitude test scores related to attitude 
change. This information was obtained from college rec- 
ords and University Testing Bureau files and from the 
administration of the MMPI. On the basis of these com- 
parisons, the conclusion was reached that the four experi- 
mental groups were homogeneous, that is, their means and 
variances differed no more than might be expected in four 
samples drawn randomly from the same population. 

To study the attitude change of the four groups, the 
analysis of covariance was used to control the effect of 
different levels of initial status on MTAI score on the atti- 
tude change occurring during the semester of instruction. 

The permanence of the attitudes developed was not 
tested as a part of this study. 


Findings 


1. All four experimental sections, regardless of 
teacher or method of teaching, gained significantly on 
MTAI mean scores from pre-test to post-test. 

2. Differences in mean attitude change scores did not 
reach significance at the 5 per cent level (P = .07) but 
favored the student-centered groups. 

3. Teacher differences were not significant. In terms 
of mean attitude change of students in these classes, both 
teachers were equally effective. 

4. Sex differences, significant at the 5 per cent level, 
were obtained. Girls in the four classes changed in a 
favorable direction significantly more than did the men. 

0. Differences favoring the students in the experi- 
mental sections were obtained in comparisons made with 
a number of other University groups in psychology and 
education. 


Conclusions 








1. No final conclusion can be made that the student- 
centered approach to the teaching of educational psychology 
is more effective in developing students’ attitudes toward 
children than is a lecture approach, when the lecture ap- 
proach seeks to cultivate such attitudes. 

2. Differences favoring the student-centered sections 
(P. = .07) may be accepted by some as a basis for a tenta- 
tive conclusion that such an approach is differentially ef- 
fective, subject to further study. 

3. No relationships were established between attitude 
change and any of the personality scores obtained on the 
regular and special scales of the MMPI. 

287 pages. $3.70. Mic 57-1637 


RELATIONSHIP BETWEEN APTITUDES AND 
MAJOR FIELDS OF STUDY 


(Publication No. 20,913) 


Theodore Nicksick, Jr., Ed.D. 
North Texas State College, 1957 


This study investigates the relationship between apti- 
tudes, as measured by the General Aptitude Test Battery, 
and the major fields of Accounting, Business Education, 
Elementary Education, Industrial Arts, and Marketing. 

The aptitudes used in this study are limited to G, V, 
N, S, P and Q. 

This problem proposes: to determine if differences 
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exist in aptitudes among the major fields; to determine the 
relationship between aptitudes and grades with reference 
to possible differences among the major fields; and, to 
establish academic aptitude critical scores. 

The criterion used in this study is a bachelor’s degree 
in one of the major fields. 

Results of form B-1001 of the Test Battery were ob- 
tained for two samples of 228 students each. Each sample 
was categorized as follows: 42 in Accounting; 50 in Busi- 
ness Education; 44 in Elementary Education; 50 in In- 
dustrial Arts; and, 42 in Marketing. 

Grade point averages were computed for each student 
in major field courses and all courses. 

The results indicate that the means of the aptitudes 
differ significantly among the major fields in both samples 
with the exception of aptitude P in Sample l. 

No significant differences were observed among the 
standard deviations of the aptitudes in Sample 1. The 
Sigmas differed significantly among the major fields for 
aptitudes N and P. 

A comparison of the two samples revealed a significant 
difference in means of aptitudes G and S for the Business 
Education major field. The means of aptitude N differed 
Significantly between the samples of Marketing majors. 

The means of aptitudes were compared against each 
other and only those differences which were significant in 
both samples are reported. These differences favor the 
major field mentioned first in the following: for aptitude 
G, Accounting differs from all others; Marketing differs 
from Elementary Education; for aptitude V, Marketing 
differs from Industrial Arts; for aptitude N, Accounting 
differs from all others; Business Education differs from 
Elementary Education and Industrial Arts; Marketing dif- 
fers from Industrial Arts; for aptitude S, Industrial Arts 
differs from all others. No comparisons were made for 
aptitude P since only one F value was significant; for ap- 
titude Q, Accounting differs from Industrial Arts; Business 
Education differs from Accounting, Industrial Arts and 
Marketing; Elementary Education differs from Industrial 
Arts; and, Marketing differs from Industrial Arts. 

A comparison of samples shows that correlations of 
aptitudes G and N with major-course grades differed from 
sample to sample for the Accounting majors. Correlations 
also differed between samples of the Business Education 
majors on aptitude V. 

Correlations of aptitude Q with all-course grades dif- 
fered between samples of Industrial Arts majors. 

Among the major fields in Sample 1 no significant dif- 
ferences were observed for correlations of aptitudes with 
major-course grades. Correlations of aptitude V with 
major-course grades differed significantly among the 
major fields in Sample 2. 

Critical aptitude scores are established for all major 
fields using one sigma below the mean as a cut-off point. 
Critical aptitude scores relative to grade point average 
intervals are established based on the use of an arbitrarily 
selected percentage as a cut-off point. 

This study concludes: that aptitudes differ among the 
major fields; that, in general, aptitudes G, V and N have a 
high relationship to grades; that major fields are not dif- 
ferentiated on the basis of correlations between aptitudes 
and grades; that the large number of significant differ- 
ences in means and the small number of significantly dif- 
ferent sigmas warrant the establishment of critical apti- 
tude scores. 166 pages. $2.20. Mic 57-1638 





A STUDY OF SELECTED FACTORS 
IN RELATIONSHIP TO POPULARITY 


(Publication No. 17,820) 


Harry Edward Seidel, Jr., Ph.D. 
University of Maryland, 1956 


Supervisor: Professor H. Gerthon Morgan 


The purpose of this study was to investigate the rela- 
tionship between the popularity of the child in the class- 
room and social class, home background, intelligence, and 
seventeen non-intellectual traits. 


Subjects 


The subjects used in the study consisted of one fourth 
grade and one sixth grade classroom. The fourth grade 
contained seventeen boys and fifteen girls. The sixth grade 
contained twenty boys and sixteen girls. 


Procedures 


The popularity standing of the children was obtained 
from three sociometric tests administered at two month 
intervals. The children were then divided into two groups, 
popular and unpopular. 

The Subjects’ social class was determined by aver- 
aging the pooled ratings made by six residents of the 
community. 

Information concerning the home background of the 
subjects was elicited from the use of a semi-structured 
interview. 

The measure of intelligence was obtained from the ad- 
ministration of the California Short Form Test of Mental 
Maturity, elementary grades ’50 S form. 

A sociometric technique which contained descriptions 
of seventeen non-intellectual traits was used to obtain 
data concerning the subjects’ reputation among their peers. 

Chi square was used to test the hypotheses concerning 
the significance of the differences between the two groups 
of children. : 

Statistical results were assessed as follows: 


Non- Intellectual 
Traits 


Social Class 
Home Background 
Intelligence 


P<.01 
P<.05>.01 


Tending Toward ---- 
Significance 


P<.001 
P<.01>.001 
P<.05>.01 


Very Significant 
Significant 


Not Significant P>.05 P >.05 


Findings 


1. Social Class is unrelated to popularity in the fourth 
grade but is significantly related in the sixth grade. 2. 
There is little evidence to show that home background is 
significantly related to popularity; a. Children from broken 
homes tend to be more popular. b. Children who state that 
their parents enjoy social relations outside the home tend 
to be more popular. c. Children who express a desire for 
change at home tend to be more popular. 3. Intelligence is 
unrelated to popularity. 4. Popular children in the fourth 
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grade were described by their peers as possessing the 
following traits: a. Boys: Very Significantly (1) Athletic 
ability (2) Humor (ability to make others laugh). Signifi- 
cantly (1) Cooperation among children (2) Display of anger 
(3) Sensitivity to others’ worries. Tending Toward Signifi- 
cance (1) Not volunteering (2) Expressiveness to the 
teacher (3) Liking school work (4) Settling difficulties 
without adult help. b. Girls: Very Significantly (1) None. 
Significantly (1) Athletic ability (2) Offering help to others 
(3) Display of anger (4) Politeness to other children (5) 
Settling difficulties without adult help (6) General capa- 
bility. Tending Toward Significance (1) Obedience. 5. 
Popular children in the sixth grade were described by their 
peers as possessing the following non-intellectual traits: 
Very Significantly - Boys and Girls: (1) Athletic ability 
(2) Expressiveness to the teacher (3) Friendliness. Boys 
(1) Bossiness (2) Unfriendly teasing (3) Sharing (4) Dis- 
play of anger (5) Settling difficulties without adult help 
(6) Humor (ability to make others laugh). Girls (1) Offer- 
ing help to others (2) Obedience (3) General capability. 
Significantly - Boys and Girls: (1) Cooperation among other 
children. Boys (1) Obedience (2) Sensitivity to others’ 
worries. Girls (1) Sharing (2) Display of anger (3) Settling 
difficulties without adult help. Tending Toward Signifi- 
cance - Boys and Girls: (1) Politeness among other chil- 
dren. Boys (1) Offering to help others (2) General capa- 
bility. Girls (1) Bossiness (2) Liking school work. 
Implications for further research and applications in 
education were drawn. 212 pages. $2.75. Mic 57-1639 


AN INVESTIGATION OF THE EFFECTIVENESS OF 
A GROUP THERAPY PROGRAM, INCLUDING THE 
CHILD AND HIS MOTHER, FOR THE REMEDIATION 
OF READING DISABILITIES 


(Publication No. 20,295) 


Florence Shatter, Ph.D. 
New York University, 1956 


The purpose of this study was to investigate the effec- 
tiveness of a group therapy program, including the child 
and his mother, for the remediation of reading disabilities. 
The results were evaluated to determine whether altera- 
tion of the mothers’ attitudes through group therapy would 
result in more significant growth in their sons’ reading 
and emotional adjustment, than would result from group 
treatment of the boys only. 

The population included twenty-four fourth grade boys 
of normal intelligence, who had at least a two year reading 
retardation. The twenty-four boys were separated into 
two groups equated for age, intelligence and extent of 
reading retardation, as determined by psychological tests. 
The two groups, experimental and control, were given 
approximately thirty-six hours of group therapy for a 
period of nine months, or a school year. The subjects 
met in four groups of six each for weekly one hour ses- 
sions. There was no remedial reading program other than 
the regular reading period during class instruction. Only 
the twelve mothers of subjects in the experimental group 
participated in weekly sessions of group therapy during 
the same nine month period. The mothers of the control 
subjects did not participate in the treatment program. 





Those boys whose mothers also received therapy made 
gains in reading ability significant at better than the two 
per cent (.02) level of confidence, as compared with the 
control boys whose mothers did not participate in the 
treatment program. 

Performances on Projective Tests demonstrated per- 
sonality growth in the experimental group to an extent that 
far surpassed the control. Evidence for growth in ma- 
turity, self-esteem and independence was more clearly 
indicated for experimental subjects by results in Figure 
Drawings which were statistically significant at the one 
per cent (.01) level of confidence. The Rorschach revealed 
gains of a positive order in the experimental subjects’ 
greater ability to accept themselves in a more mature role 
and in their greater capacity for self-control and self- 
acceptance. In comparing Rorschach protocols of the two 
groups before and after therapy for six (6) Rorschach 
signs and content facts, differences occurred in the ex- 
perimental subjects’ productions of real people and ex- 
tensor M’s that were significant at better than the one per 
cent (.01) level, as compared with the control. Although 
results for increased production of M, improvement in the 
M:FM ratios and gain in F plus %, were rejected as not 
statistically significant, there was a marked trend in favor 
of increased growth for experimental subjects. Both 
groups made comparable gains in the FC:CF ratios. 

Gains in observable behavior indicated that the experi- 
mental subjects made twice as much progress as the con- 
trols, as rated by their teachers. 

Although the number of changes in parent attitudes of 
experimental mothers was not statistically significant 
when compared with that of the control mothers, qualita- 
tive changes in attitudes were most markedly different. 
Using the Baldwin Syndromes for Parent Behavior, results 
of a Parent Attitude Questionnaire showed that the experi- 
mental mothers’ attitudes changed in a more warm, demo- 
cratic direction characterized by more acceptance and 
less punitiveness towards their sons. The control mothers 
became more overtly hostile, more critical and more 
punitive towards their sons. 

Therapy protocols of experimental and control subjects 
gave supporting evidence of more emotional maturity, 
stability and self-control of experimental subjects as com- 
pared with the control. 

Within specified limitations, the experimental findings 
confirmed the hypotheses formulated for this study: 

Children’s emotional difficulties are more readily re- 
solved when parental attitudes are modified through psy- 
chotherapy. 

When mothers and children receive group therapy, the 
children may show greater improvement in reading than 
will the therapy group whose mothers are excluded from 
treatment. The acquisition of better reading ability re- 
flects one of the beneficial effects of psychotherapy. 

163 pages. $2.15. Mic 57-1640 
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A PSYCHOLOGICAL AND EDUCATIONAL STUDY OF 
BRAIN-DAMAGED AND NON-BRAIN- DAMAGED 
MENTALLY RETARDED CHILDREN 


(Publication No. 20,732) 


Helen Sadie Vance, Ph.D. 
The Ohio State University, 1956 


The study was designed to determine whether or not 
brain-damaged mentally retarded children with positive 
neurologicalfindings tend to learn more effectively than 
mentally retarded children without positive neurological 
findings, both groups having similar chronological ages, 
intelligence quotients, and academic achievement test 
scores in language arts (reading readiness) and basic 
arithmetic skills. There were six null hypotheses pre- 
dicted: 

There are no Significant differences between brain- 
damaged mentally retarded children with positive neuro- 
logical findings and mentally retarded children with posi- 
tive neurological findings, . . . following participation in 
a prescribed educational program and three additional 
years of institutionalization: 

1. On psychological tests 

2. In intellectual growth as measured by the California 
Test of Mental Maturity 

3. In achievement tests scores in the language arts 
and basic arithmetic skills 

4. In the development of stable emotional patterns 

There are no significant differences between brain- 
damaged mentally retarded children with positive neuro- 
logical findings and mentally retarded children without 
positive neurological findings, .. . following participation 
in a prescribed educational program: 

1. In acquiring “self-help” skills 

2. In the development of social skills 

The design of the study was to select from the popula- 
tion of the Columbus State School, an institution for the 
mentally retarded, two groups of children for comparison 
in academic achievement. One group was classified etio- 
logically as brain-damaged and the other as non-brain- 
damaged. 

From October, 1950, to January, 1952, the selection of 
cases for both the brain-damaged group (experimental) and 
the non-brain-damaged group (control) was made by a com- 
mittee of local authorities in the field of mental deficiency 
and a student intern in special education and psychology. 
There were five criteria used in the selection of subjects 
of both groups. The range of the intelligence quotients for 
the children in both groups was from 40 to 70 inclusive. 
The chronological age range was from seven to thirteen 
inclusive. The children in the experimental group were 
paired with children in the control group on the basis of 
intelligence quotient within sixteen points plus or minus, 
chronological age within two years plus or minus, and, as 
far as possible, reading skills and sex. 

The thirty children were divided into four groups. Each 
group had two periods of one and one-half hours a week and 
one of one hour in a highly structured prescribed educa- 
tional program which lasted approximately eight months. 

During the study, from October, 1950, to the spring of 
1956, there were three evaluations made of the children 
by the use of objective and subjective measures and the 
administration of the electroencephalogram. These evalu- 
ations took place prior to the beginning of the actual pro- 


gram, immediately after it, and approximately three years 
later. 

All six of the null hypotheses remained tenable. How- 
ever, during the interim from the first evaluation to the 
second, the experimental group performed significantly 
better than the control group on the California Test of 
Mental Maturity, the Metropolitan Reading Readiness Test, 
and one subjective measure, “The Scale of Personality 
Patterns.” On the Stanford-Binet test the experimental 
group performed better than the control group, but not 
significantly so. During the interim from the second evalu- 
ation to the third, the control group did better than the 
experimental group on the measures administered. This 
difference was not significant. From the first to the final 
evaluation the experimental children performed better 
than the control children on these same measures, although 
the difference was not significant. The statisticai data 
from these findings suggest many questions. 

230 pages. $3.00. Mic 57-1641 


A CONCEPTUAL FRAMEWORK OF GUIDANCE 
DEVELOPED FROM A STUDY OF SELECTED 
LITERATURE AND LEADING TO A TENTATIVE 
TECHNIQUE FOR EVALUATION OF 
CURRENT PRACTICES 


(Publication No. 20,746) 


Ulrey K. Wilson, Ed.D. 
The Florida State University, 1957 


Purpose of the Study 

(1) It is proposed that a concept of guidance be de- 
veloped from a synthesis of guidance literature. (2) A 
systematic concept which will remedy certain current in- 
consistencies will be suggested. (3) In preliminary test- 
ing, this concept will be compared to school practices. 





Procedures Followed 





Four background factors which influence guidance were 
discussed. They are: (1) the nature of the American cul- 
ture; (2) the educational systems representing that culture; 
(3) the history of the guidance movement itself; and (4) the 
nature of the learner. 

The synthesis resulting from the review of the litera- 
ture emphasized five areas of stress: (1) the relationship 
of guidance and curriculum; (2) the growth of group guid- 
ance; (3) the development of systematic viewpoints in 
counseling; (4) the confusion of guidance roles; and (5) the 
nature of the guidance process. 

An initial evaluation blank was constructed to compare 
the proposed systematic concept with school practices. 
With no validation involved, the only sampling require- 
ments were visitation of urban and rural schools and in- 
clusion of all school levels, kindergarten through college. 
A second evaluation form was offered, but not tested. Both 
blanks suggested the use of a “Critical Items” technique. 


Positions Taken 








The following positions furnished a frame of reference 
for the development of the guidance concepts. The culture 
is characterized by movement of the shifting population, 
in the structure of groups, and in the conflicting directions 
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of that movement. Because of the increasing numbers and 
heterogeneity of pupils more varied curricula are de- 
manded of the educational world. Guidance has grownfrom 
limited vocational “services” to a broader movement 
necessitated by increased awareness of the complex nature 
of the learner. 


Conclusions Drawn 

In the areas of stress several conclusions were drawn: 
(1) Guidance and curriculum should interact, if not actually 
integrate. (2) Growth of group guidance will continue be- 
cause of increasing enrollments and greater use of group 
dynamics. Individual counseling should complement group 
guidance. (3) The eclectic viewpoint is more favored for 
guidance counseling. (4) The roles of teacher and coun- 
selor vary because of society’s expectations and because 
the teacher works with an individual in a group while coun- 
seling is a one-to-one activity. (5) Guidance is a continu- 
ous, “helping” process. Guidance is composed of class- 
room activities and of a constellation of services. 

The concept drawn from the synthesis follows: QGuid- 
ance is the help given by interested persons and organized 
services to the individual in furthering the continuing de- 
velopment of his ability to make decisions, to select per- 
sonally and socially acceptable goals, to choose satisfying 
means of reaching those goals, and to take the responsi- 
bility for the self-direction of his life. 

In relating guidance to a systematic point of view, em- 
phasis was placed on the person instead of on the indi- 
vidual. The resulting concept follows: Guidance is a con- 
figuration of practices by trained personnel dedicated to 
the advancement of personalized education which to be ef- 
fective should: (1) occur with much the same affective 
content in the overlapping fields of the person and the 
guidance worker; (2) encourage the person to grow in 
ability to restructure the field for new percepts of himself, 
society, and the interrelationships of the two; (3) allow the 
person to grow in ability to so restructure; (4) encourage 
the person to take the responsibility for this reorganiza- 
tion; and (5) utilize all available services and resource 
people to help the person realize that the necessity for 
reorganization is continuous, developmental, and possible. 

198 pages. $2.60. Mic 57-1642 
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PROFESSIONAL CONTENT OF BUSINESS TEACHER 
EDUCATION PROGRAMS IN STATE INSTITUTIONS 
OF HIGHER EDUCATION IN OHIO, WITH PARTICULAR 
REFERENCE TO THE OHIO STATE UNIVERSITY 


(Publication No. 20,661) 


Lohnie J. Boggs, Ph.D. 
The Ohio State University, 1956 


Statement of the problem. The purpose of the study was 
to determine the relationship between the teaching diffi- 
culties experienced by business education teacher gradu- 
ates of the College of Education, The Ohio State University, 
and the experiences of these graduates in their under- 





graduate general and special methods courses and their 
student teaching program. The goal of this study is the 
determination of what improvements, if any, could be made 
in these professional education experiences. 

Procedure followed. Three general approaches were 
used in order to gather the data that were needed to com- 
plete the study. 

1. As a primary source for the orientation and back- 
ground information required, a thorough study of the 
several college catalogues was made. 

2. Personal interviews and correspondence were used 
in order to clarify points where there was vagueness or 
uncertainty. 

3. The questionnaire method was the principal source 
used to gather the data needed. Six different question- 
naire instruments were used. 

Conclusions. The major conclusions derived from the 
study were as follows: 

1. General methods courses and special methods 
courses in business are considered as an integral part of 
the total professional education of prospective business 
teachers in the six state-supported institutions of higher 
education in Ohio. 

2. The six state-supported institutions of higher edu- 
cation in Ohio expect a student teacher to do much more 
than merely be present in the school and teach his as- 
Signed class. 

3. Codperating schools and cooperating teachers for 
the student teaching programs in the six state-supported 
institutions of higher education in Ohio are apparently se- 
lected more on the basis of expediency than of educational 
considerations. 

4. The six state-supported institutions of higher edu- 
cation in Ohio are in rather close agreement as to the 
items included in the several general and special methods 
courses. 

0. The basic books used in the general and special 
methods courses in the six state-supported institutions of 
higher education in Ohio are selected by the individual 
department or instructor. 

6. At least two of the schools included in this study 
are doing some experimentation in the area of general 
methods courses in an effort to improve the professional 
preparation of prospective secondary school teachers. 

7. A disproportionate amount of time at The Ohio State 
University is devoted to the methods of teaching sales- 
manship. 

8. Certain topics developed in the general methods 
courses at The Ohio State University are not adequately 
meeting the needs of the business teacher graduates. 

9. Codperating schools that are used as laboratories 
for student teachers of The Ohio State University are not 
assimilating the student teachers into the total life of the 
school. 

10. The period of time devoted to student teaching at 
The Ohio State University is inadequate. 
282 pages. $3.65. Mic 57-1643 
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GRADUATES OF VOCATIONAL AGRICULTURE 
ENGAGED IN PART-TIME FARMING 
IN SOUTHEASTERN OHIO 


(Publication No. 20,663) 


Lonnie Howell Bridges, Ph.D. 
The Ohio State University, 1956 


Purpose.--The primary purpose of the study was to 
identify some of the factors which influenced graduates of 
vocational agriculture engaged in part-time farming in 
southeastern Ohio. 

Method.--Interviews with 25 selected teachers of vo- 
cational agriculture in 14 counties in southeastern Ohio 
were used in securing names and addresses of vocational 
agriculture graduates who were engaged in part-time farm- 
ing. Questionnaires were used and information was se- 
cured from 120 graduates. 

Findings and Interpretations.-- Thirty-two per cent of 
the part-time farmers had no brothers, and 37 per cent 
had only one brother, enrolled in vocational agriculture in 
high school at the same time when they were enrolled. Ap- 
proximately one-half of the part-time farmers were mar- 
ried, and 28 per cent were veterans. The leading organi- 
zations in which the part-time farmers participated were 
the Grange, the Farm Bureau, the Young Farmers Class, 
and the labor unions. Almost one-fourth of the respondents 
did not belong to any labor union and, surprisingly, only 
10 per cent affiliated with churches. 

Sixty-five per cent of the part-time farmers were farm 
Owners, and 28 per cent were renters. The part-time 
farmers had an average of six years’ experience as full- 
time farm operators and four years’ experience as part- 
time farm operators. The types of farming and levels of 


living aiaong the part-time farmers did not differ signifi- 
cantly from those of the other farmers in southeastern 
Ohio. 


Factors which influenced the graduates to engage in 
part-time farming were, in order: (1) lack of capital, (2) 
higher wages for off-farm work, (3) low income from 
farming, (4) desire for country life, (5) desire to do full- 
time farming ultimately, and (6) insufficient land. Fifty 
per cent of the part-time farmers were satisfied to re- 
main in part-time farming, and 48 per cent were not satis- 
fied with this two-way venture. Fifty-eight per cent 
planned to continue part-time farming, 30 per cent planned 
to become full-time farmers, and 12 per cent planned to 
enter some other occupation. 

The proportion of the part-time farmers who were en- 
gaged in various off-farm occupations were: trades, 33 
per cent; transportation, 16 per cent; public service, 11 
per cent; allied agricultural occupations, 8 per cent; 
clerical, 5 per cent; retail salesmanship, 5 per cent; and 
personal service, 2 per cent. The most serious difficulties 
encountered by the graduates when they became part-time 
farmers were: (1) securing finances, (2) securing suitable 
land, (3) securing suitable livestock, (4) securing machin- 
ery and equipment, (5) making land improvement, (6) 
getting farm work done on time, and (7) hiring extra labor 
as needed. 

The most widely used agricultural agencies and/or pro- 
grams were: (1) the vocational agriculture department, 

(2) the county agricultural service, and (3) the soil con- 
servation service. The least used agricultural agencies 
were the farm credit agencies. Suggestions from the part- 





time farmers for improving the program of vocational 
agriculture were: (1) provide more field trips, (2) hold 
classes more frequently, (3) work more closely with other 
agricultural agencies, (4) make greater appeals to young 
farmers, (5) broaden topics for discussion. Suggestions 
for improving the high school program of vocational agri- 
culture were: (1) provide more practical experience and 
field trips, (2) provide school farms for boys from small 
part-time farms, (3) get teachers to spend full-time at 
teaching, and (4) secure more classroom facilities. 

The recommendations based upon the findings of the 
study were: (1) provision of additional vocational educa- 
tion programs in trades and industries and distributive 
education in schools in this area serving large numbers of 
part-time farmers; (2) cooperation with available voca- 
ticnal guidance services; (3) establishment of a pilot 
center in southeastern Ohio to demonstrate useful types 
of vocational education; (4) encouragement of part-time 
farmers to participate more widely in community organi- 
zations and to use the services of agricultural agencies 
more frequently; (5) inclusion of part-time farmers on 
advisory committees for program planning; and (6) dis- 
Ssemination and use of the findings of this investigation. 

223 pages. $2.90. Mic 57-1644 


OCCUPATIONAL PATTERNS OF VOCATIONAL 
AGRICULTURE GRADUATES IN SOUTHEASTERN OHIO 


(Publication No. 20,664) 


Raymond Harrison Bridges, Ph.D. 
The Ohio State University, 1956 


Purpose 

The primary purpose of the study was to identify the 
specific occupations which graduates of vocational agri- 
culture departments in southeastern Ohio had entered 
since graduating from high school from 1946 through 1955, 
and also to identify some factors influencing them in their 
choice of occupation. 

Method of Investigation 

Interviews were conducted with 25 selected teachers 
of vocational agriculture in southeastern Ohio to secure 
names and addresses of vocational agriculture graduates. 
Questionnaires were mailed to graduates, of which 271 
completed schedules, or 72.5 per cent, were returned. 
Findings and Interpretations 

Eighty per cent of the graduates had spent four years 
in vocational agriculture. All but one of the 271 graduates 
were members of the FFA organization. Eighty per cent 
were born and reared on a farm. 

The three most important reasons influencing the 
graduates to enroll in vocational agriculture were interest 
in becoming established in farming, interest in farming, 
and the FFA program. 

The percentages of graduates engaged in various Oc- 
cupations immediately upon graduation were: full-time 
farming, 46 per cent; part-time farming, two per cent; 
related occupations, four per cent; industries, 16 per cent; 
trades, seven per cent; other nonfarm occupations, 25 per 
cent. At the time of the study, the percentage of graduates 
engaged in full-time farming was 31 per cent; in part- 
time farming, 14 per cent; related occupations, four per 
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cent; trades, 15 per cent; industries, 12 per cent; other 
nonfarm occupations, 24 per cent. The occupations in 
which the graduates expected to be engaged within the next 
ten years and also for their life’s work showed little change 
from those at graduation. 

The three factors rating highest for entering farming 
were desire for country life and security, and interest de- 
veloped through vocational agriculture. The three highest- 
rated reasons for part-time farmers entering off-farm 
occupations were high wages offered in off-farm occupa- 
tions, need for capital, and uncertainty of adequate income 
from the farm. The three factors rating highest for enter- 
ing non-farm occupations were assurance of steady income 
in non-farm occupations, lack of sufficient capital to farm, 
and good opportunity in non-farm occupations. 

The vocational agriculture program was serving only 
one to 13 high school boys in the 14 southeastern Ohio 
counties, whereas trade and industrial education and dis- 
tributive education were serving only one of 75 boys in 
these same schools. 

Most of the graduates’ dissatisfactions with vocational 
agriculture centered around inadequate training in farm 
mechanics, livestock production, and soils. Other dissatis- 
factions included the lack of practical experience, field 
trips, and demonstrations. 

The graduates rated benefits received from vocational 
agriculture highly. Ninety-two per cent would have taken 
vocational agriculture regardless of the availability of 
other curricular offerings. 

Some suggestions for improving the vocational agri- 
culture program were the expansion of the farm mechanics 
program, more practical farm work, and the encourage- 
ment of teachers to make more student visits. The gradu- 
ates also suggested that high schools offer trade and indus- 
trial education and distributive education courses. 
Recommendations 

(1) Trade and industrial education and distributive edu- 
cation should be offered in more southeastern Ohio schools 
to supplement training in vocational agriculture; (2) a pilot 
program should be initiated in southeastern Ohio under the 
State Department of Education, utilizing vocational educa- 
tional and other agricultural agencies as an approach to 
solving problems of farmers in this area; (3) departments 
of vocational agriculture should expand their farm me- 
chanics programs; (4) findings of this study should be 
distributed to teachers of vocational agriculture, trades 
and industrial education, and distributive education as an 
aid in evaluating their services in southeastern Ohio. 

289 pages. $3.75. Mic 57-1645 





THE EXTENT OF THE USE OF THE LEFT HAND 

IN HANDWRITING AND THE DETERMINATION OF 

THE RELATIVE EFFICIENCY OF THE VARIOUS 
HAND-WRIST- ARM- PAPER ADJUSTMENTS 


(Publication No. 21,001) 
Eric Alfred Enstrom, Ph.D. 
University of Pittsburgh, 1957 


The purpose of the study was twofold. The first phase 
was undertaken to determine the accuracy of the writer’s 
observations that greater numbers of pupils are writing 





with the left hand than generally are reported in the liter- 
ature. The second phase was carried out to determine 
which among the 15 adjustment variations habitually used 
by pupils writing with the left hand hold greatest promise 
for success. 

The study area included schools in Pennsylvania and 
Ohio and a few schools in New York and New Jersey. The 
area represented is one wherein handwriting is generally 
well taught through a program of in-service help consist- 
ing of workshops, class visitations, demonstrations, and 
resource personnel available at scheduled intervals during 
the term. Findings in other areas where handwriting is 
not emphasized may not parallel those under discussion in 
the second phase of the study, because handwriting, like 
other sensorimotor skills, is not well learned without some 
direct teaching. The present findings reveal which ap- 
proaches to left-handed writing hold greatest promise for 
success. 

The per cent of the use of the left hand in handwriting 
was obtained through a short questionnaire answered by 
over 10,000 teachers in the study area. The relative ef- 
ficiency of the methods or variations employed by left- 
handed writers was obtained by study and classification of 
adjustments used, and by testing quality and rate of left- 
handed writers in grades five through eight where habits 
are well established. Final efficiency evaluation also took 
into consideration the inherent tendency of some adjust- 
ments to cause smearing problems as well as probable 
health dangers. 

Findings with regard to the extent of the use of the left 
hand reveal that 11.14 per cent of 92,656 pupils tabulated 
were writing with the left hand. Also, 12.5 per cent of 
boys and 9.7 per cent of girls wrote with the left hand. 
This per cent held, in general, for each separate grade 
from one through six. 

In the second phase of the study, which included 1,103 
pupils, two main groups of left-handed writers were found: 
(1) those who keep the writing hand below the writing line, 
and (2) those whose writing arm approached from the left 
side of the paper, producing a somewhat hooked wrist. 

Six habitual variations of the first group and nine distinct 
variations of the second group were found, studied, classi- 
fied, and tested. 

One can conclude from the findings that of the first 
group, three of the six techniques are efficient in quality, 
rate, ability to produce smear-free papers, and healthful 
body posture considerations. These three make up 69 per 
cent of this group. They are pictured below, from left to 
right, in order of desirability: 
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Only one adjustment in the second group can be recom- 
mended, and then only where it seems inadvisable to make 
radical changes because of habit formation, daily writing 
pressures, or a pupil’s lack of desire to change. Twenty 
per cent of hooked writers use this specific approach 
pictured below: 
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While quality and rate are high, the probability of ink- 3 
Smearing is inherent with this technique. Other variations 
of this hooked adjustment involve possible health hazards 
with no advantage in quality or rate; so they are not rec- 
ommended. 

Pupils using these four adjustments generally write 
well above grade standard in both rate and quality. Con- 
trary to previous reports, rate and success in handwriting 
with the left hand are more closely related to the technique 
used than to the hand preferred. 

182 pages. $2.40. Mic 57-1646 


. The value per farm in East Texas is increasing. The 
average value per acre in East Texas is continuing to 
increase and is now greater than the comparable aver- 
age per acre value for the state. 


. The number of full owners and part owners is in- 
creasing, while at the same time tenant farmers are 
decreasing in East Texas. 


. There is an increase in the number of farm operators 
and a decrease in the number of operators working 
One or more hours on their farms. 


. There is a trend toward fewer unpaid family workers 
and “regular” workers in East Texas. However, this 
trend is offset by the trend toward increased use of 


WHAT AGRICULTURAL KNOWLEDGE SHOULD BE “seasonal” hired workers. 


EMPHASIZED IN THE PREPARATION OF TEACHERS 
OF VOCATIONAL AGRICULTURE FOR 
THE EAST TEXAS AREA 


(Publication No. 20,844) 


George Howard Stafford, Ed.D. 
Cornell University, 1957 


. In relation to the total number of farms in East Texas 
in 1954, part-time farms are increasing. 


. In relation to the total number of farms in East Texas 
in 1954, cotton farms declined in frequency. At the 
same time cash grain, poultry, dairy, livestock other 
than poultry and dairy, general, and general primarily 
crop and livestock increased. 


The Problem - Value of products on East Texas farms is increasing. 


What agricultural knowledge should be emphasized in 
the preparation of teachers of Vocational Agriculture for 
the East Texas area? 


Conclusions 


In view of the agricultural trends in the East Texas 
area, the following suggestions are made as being vital to 
Procedure of the Study the training programs of workers in this area both voca- 

tional and extension. 
. Census data and other published data found in such 


sources as the Land Grant Colleges in Texas and the 1. Teachers in East Texas need skills and understandings 


Texas Legislative Council, Austin, Texas, were ex- 
amined to obtain facts pertaining to agricultural trends 
in Texas in general and the East Texas area in par- 
ticular. 


- Data pertaining to low-income groups were examined. 


- Persons familiar with the agricultural situation in 
Kast Texas on the state level located at the state land- 
grant institution and other allied agencies were con- 
sulted. 


. The information gathered was interpreted to deter- 
mine the agricultural training needs of agricultural 
workers in the East Texas area. 


. All tabular data were taken from the 1940, 1950 and 
1954 United States Census reports. 


Results 


in Agricultural Engineering. 


. There is a need for emphasis on Agricultural Eco- 


nomics in the training program of agricultural workers 
in East Texas. 


There is a need for emphasis on grain crops, poultry, 
dairy and other kinds of livestock in the training pro- 
grams of prospective vocational agriculture teachers 
in East Texas. 


. There is a declining need for emphasis on cotton pro- 


duction for agricultural workers in East Texas. 


. Training in Agronomy is an important need for pro- 


spective agricultural workers in East Texas. 


. On the basis of present trends, knowledge in any or 
all of the following areas may need to be emphasized 
in the future. The areas are as follows: (1) Vegetable 
production, (2) fruit and nut production, and (3) other 
specialty crop production. 


The following observable trends are evident in East 
Texas and have implications for training agricultural 
teachers in this area: 


. Indications at present are that there is a need for 
teachers in the East Texas area to be trained in work- 
ing with part-time farmers. 

1. The total population of the area is declining. However, 100 pages. $2.00. Mic 57-1647 

there is a definite trend toward an increased urbaniza- 

tion of the area and at the same time a decrease in 


the rural population. 


The total number of farms in East Texas is decreas- 
ing. There is, however, an increase in the average 
size of farm. At the same time the acres of land in 
farms is decreasing in the area. 
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INDUSTRIAL ARTS TEACHER EDUCATION: AN 
EVALUATION AND PROJECTION OF THE 
UNDERGRADUATE PROGRAM OF 
THE OHIO STATE UNIVERSITY 


(Publication No. 20,730) 


Edward Roy Towers, Ph.D. 
The Ohio State University, 1956 


The dissertation is concerned with the projection of an 
undergraduate industrial arts teacher education program 
at The Ohio State University. Answers are sought to the 
following questions: (1) What is the history of this pro- 
gram? (2) How does industrial arts contribute to the pur- 
poses of general education? (3) What are its sources of 
content? (4) What is the scope of industrial arts in the 
public schools of Ohio? (5) What are its purposes and 
trends? (6) What areas are reported in the curriculum ? 


(7) What policies should guide teacher education as regards: 


purposes, staff, student personnel service, physical facili- 
ties, curriculum, student teaching, administration, evalu- 
ation, instruction, and professional and public relations ? 
(8) What are the criteria by which the undergraduate pro- 
gram should be evaluated? (9) How effective is the pro- 
gram in the light of the criteria ? 

The idea that industrial arts possesses a greater body 
of resources than that revealed through a trade approach 
has been recognized since Bonser first used a socio- 
economic approach for deriving subject matter. However, 
the programs in the schools of Ohio are following the tra- 
ditional approach to curriculum-making. These two facts 
present a problem of extreme importance to the curricu- 
lum-maker for industrial arts teacher education. One an- 
swer to this problem is the development of a transitional 
program which encompasses both approaches. 

A year’s study was devoted to the interviewing of su- 
perintendents of schools in Ohio and in the evaluation of 
the undergraduate program. The data gathered suggest 
the following conclusions and recommendations. 


CONCLUSIONS AND RECOMMENDATIONS 


The professional heritage of industrial arts at The Ohio 
State University, the philosophy of the staff, the resources 
of subject matter, the professional situation in Ohio, the 
principles of industrial arts teacher education, the evalu- 
ation and recommendation of ten experts have served as 
the bases for the following recommendations: 

1. The purposes of the program should be re-examined 
and brought up to date. 

2. Autonomy should be restored to the industrial arts 
program. 

3. The student personnel program should be revised to 
include many of the superior practices outlined in Chapter 
VI. 

4. Planning should begin immediately for the develop- 
ment of a new physical facility. 

5. A technical curriculum to reflect technology should 
be implemented during the first two years of the under- 
graduate program. 

6. The specialized professional education program 
should be revised and broadened to include many activities 
and the experiences outlined in Chapter VIII. 

7. Student teaching should be spread over two quarters 
in order to provide a wider variety of experiences at dif- 
ferent levels and in different situations. 





8. A continuous program of evaluation should be de- 
veloped to include the techniques outlined in Chapter VIII. 
9. An organized program of professional and public 
relations should be developed based upon the principles 

stated in Chapter VI. 

10. Syllabi and course outlines should be developed for 
each of the new courses suggested in the transitional cur- 
riculum. 

The expanding technology and the critical need for a 
professional program to reflect it have provided the chal- 
lenge that the long tradition of leadership at Ohio State is 
now called upon to accept. 

285 pages. $3.70. Mic 57-1648 


INDUSTRIAL ARTS IN THE PUBLIC SECONDARY 
SCHOOL PROGRAMS FOR NEGROES 
IN NORTH CAROLINA 


(Publication No. 20,735) 


Ralph Lee Wooden, Ph.D. 
The Ohio State University, 1956 


The dissertation is concerned with the analysis and 
projection of an industrial arts program in the public sec- 
ondary schools for Negroes in North Carolina. It seeks 
to answer the following questions: (1) What are the needs 
of the youth in these schools? (2) What do these needs 
imply for education? (3) What possibilities does industrial 
arts possess for satisfying these needs? (4) What is the 
status of industrial arts in the public secondary schools 
for Negroes in North Carolina? (5) How can these pro- 
grams accomplish their ultimate mission? The socio- 
economic situation and the potentialities of industrial arts 
programs are investigated, and the findings suggest that 
these programs can be made effective. 


FINDINGS OF THE STUDY 


There are 500,000 Negro workers 14 years and older 
in the labor force of North Carolina. Of these, 425,000 
are farmers, laborers, and domestics. There are 24,000 
employed in the professional, managerial, clerical, and 
skilled occupations. The transition of North Carolina 
from an agrarian to an industrial economy creates prob- 
lems of industrial orientation, consumer literacy, and 
recreation for this labor force. 

The average length of school attendance of Negro in 
North Carolina is six years. Only one-third entering the 
first grade finish high school. Only one-half entering the 
ninth grade finish high school. Only 3 per cent graduate 
from college. 

Modern-day industrial arts seeks to orient children of 
all ages and both sexes to the production and consumption 
of a technological society. Its curriculum includes such 
divisions as construction, manufacture, power and trans- 
portation, communications, management, and the services. 
These were examined in turn. 

Over a year of study was devoted to investigating the 
36 industrial arts programs located in 29 counties of 
North Carolina to learn their status and to project a pro- 
gram that would achieve the above purpose. 

These industrial arts programs are at present inade- 
quate. Objectives, methods and devices, organization, and 
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teacher competencies are favorable, but the curriculums 
and physical settings are not. 


CONCLUSIONS 


The necessity of extending the educational opportunities 
of Negro youth so that they may understand the nature of 
technology and its many contributions, learn how to pro- 
duce and use its products and services wisely, and develop 


useful skills has stimulated the following recommendations: 


1. That industrial arts be provided on the elementary, 
secondary, college, and adult levels based on the economic 
and cultural potentialities of the individuals involved 

2. That all boys and girls enrolled in the secondary 
school programs be encouraged to elect industrial arts 

3. That teacher education programs provide prepara- 
tory and inservice experiences for teachers paralleling 
the type of program required in North Carolina 

4. That consultants be appointed to stimulate the im- 
provement of instruction in industrial arts 

9. That advisory committees with representatives 
from education, industry, and government be appointed to 
help in planning and developing the program 

6. That experimental and inservice centers be estab- 
lished to show the trends in such items as the physical 
setting, curriculum, methods and devices, and organization 
and administrative procedures 

7. That students receive instruction concerning labor, 
management, and employment 

8. That stress be placed on consumer literacy or in 
selecting and using the products of industry wisely 

9. That worth-while use of leisure time be stressed 
through clubs, home workshops, and adult programs 

10. That an adequate budget be provided to support valid 
programs of industrial arts 
200 pages. $2.60. Mic 57-1649 


THE RELATIONSHIP BETWEEN THE SOCIAL STATUS 
STRUCTURE OF CHILDREN’S COMMITTEES AND 
CERTAIN ASPECTS OF THE EFFECTIVENESS OF 

COMMITTEE FUNCTIONING: A STUDY OF SIXTEEN 

COMMITTEES OF CHILDREN IN FOUR FIFTH-GRADE 

CLASSES CONCERNING THE RELATIONSHIP BETWEEN 

THE SOCIAL STATUS STRUCTURE OF CHILDREN’S 
COMMITTEES AND CERTAIN ASPECTS OF 
COMMITTEE FUNCTIONING 


(Publication No. 20,302) 


Theresa A. Woodruff, Ed.D. 
New York University, 1956 


An exploratory study was made of sixteen committees 
of fifth-grade elementary school children as they func- 
tioned in delegated committee responsibilities. The study 
was conceived within the framework of a theory which as- 
serts that the source of social power lies in status in- 
equalities. To test this theory, committees were struc- 
tured in terms of their members’: position in specified 
social status systems operating within their classroom 
groups. These structures were designed to reflect (1) a 
very definite hierarchy, (2) a dual hierarchy, (3) almost 
no hierarchy and low status, and (4) a hierarchy that was 





the result of the elective process. It was hypothesized 
that committees patterned to facilitate the development of 
self-accepted hierarchy would function more effectively 
than those otherwise structured. 

Each of four teachers in two different schools appointed 
four committees in a manner consistent with the required 
experimental design and gave them opportunity to work. 
Committees, using rating sheets, evaluated their work 
after each meeting and after they had shared their com- 
pleted responsibility with their class. Their teachers and 
classmates evaluated their completed task, also. 

Data collected were analyzed to determine whether 
there were significant differences in effectiveness of func- 
tioning among committees of differing structures. 

The trend in the raw data was unerringly supportive of 
the theory. The application of statistical tests yielded less 
supporting evidence. This evidence, however, was con- 
Sistent with the theory. Committees that did excel were 
those hypothesized to do so. When the results of the com- 
mittees designed to facilitate hierarchy and the elected 
Ones were combined and studied, significant supportive 
evidence increased markedly. Common elements in the 
hierarchical structure of these two committee patterns 
were discovered. 167 pages. $2.20. Mic 57-1650 


EDUCATION, THEORY AND PRACTICE 


ART EDUCATION AT THE ELEMENTARY LEVEL AND 
THE IMPROVEMENT OF NEGRO-WHITE RELATIONS 


(Publication No. 20,857) 


Carrie Belle Dawson, Ed.D. 
University of Illinois, 1957 


This study begins with two tentative hypotheses: (1) 
The present antagonistic relations which exist between 
Negro and white groups of our society can be improved. 
(2) If the present attitudes, personality traits, social ac- 
tions, and habits of thought of the Negro and white groups 
which support and maintain the present inharmonious re- 
lations are not inborn and immutable then they can be re- 
directed, built, or rebuilt through the right kind of in- and 
out-of-school educational experiences. 

Predicated on the above assumptions, the present in- 
vestigation attempts to project an educational program, 
within one area of the elementary school curriculum, that 
has as its basic aim the improvement of relations between 
Negro and white groups. 

Precisely because any integrating-agent of human af- 
fairs must be of equally basic importance in the lives of 
all involved, the hypothesis is offered that ART CAN BE 
USED TO IMPROVE NEGRO-WHITE RELATIONS. The 
art with which this study deals is art in the lives of ele- 
mentary pupils, designated in the school curriculum as 
art education. 

The thesis seeks answer to four fundamental ques- 
tions: Is there a defensible conception of art education at 
the elementary school level which could, if implemented 
into classroom practices and procedures, improve the 
present antagonistic relations which exist between groups ? 
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Are there special traits of personality (individual and 
group) that will when built into the psychophysical charac- 
ter of pupils render them disposed to producing harmo- 
nious relations with others? Do the courses of study now 
in use by teachers as guides in planning with elementary 
pupils the art experiences they will undergo give proper 
attention to the major problems of intergroup relations? 
What is the role of art in the lives of elementary pupils? 

Seven aspects of an art education experience are ana- 
lyzed in order to show the potential power of art as an edu- 
cative force in the lives of children. These aspects are: 
(1) the Innate-Creative, (2) the Aesthetic- Artistic, (3) the 
Communicative, (4) the Emotional-Intellectual-Imaginative, 
(5) the Perceptive, (6) Materials and Media, and (7) Skills 
and Techniques. 

Full consideration of the seven aspects describes a 
conception of art education at the elementary level: (1) 
ART EDUCATION IS A MORAL UNDERTAKING; (2) ART 
EDUCATION IS EDUCATION IN THE DISCIPLINES OF 
DEMOCRACY; and (3) ART EDUCATION AS AN EDUCA- 
TIONAL INSTRUMENT EFFECTS GROWTH AND 
CHANGE IN INDIVIDUALS AND GROUPS. 

The proposed conception of art education permits the 
establishment of specific goals for art education. The 
goals are presented in this study to describe * The Artis- 
tically Disciplined Personality” who would as a result of 
full participation in the proposed art education program 
become (1) creatively self-expressive, (2) perceptive, (3) 
intellectually imaginative, (4) humane, and (5) judgmatical. 
The goals are used further as an evaluative instrument in 
a survey of nineteen State Courses of Study and twenty-five 
County and City Courses of Study. 

From the data presented in the study, the following 
conclusions appear to be justifiable: 

1. The data included give unanimous support to the 
conclusion that education should serve as an integrating 
force for democracy. 

2. The accumulation of evidence tends to show that 
properly conceived and executed art education experiences 
undergone during early childhood can favorably influence 
social, emotional, and intellectual development. Education 
for a particular kind of attitude and behavior pattern is 
possible through art education experiences. 

3. The present antagonistic feelings between Negro and 
white, individual and group, members of our potentially 
democratic society can be substantially reduced by vigor- 
Ous and sound educational curricular programs in art edu- 
cation that have as a part of the stated objectives to build 
moral democratic personalities in children. The artisti- 
cally disciplined personality would result,from such edu- 
cation. 

4. An analysis of the seven component parts of an art 
experience sustains the view that continuous education in 
art based on the analysis would form an educationally 
structured training in the group processes so vital to 
democratic living. 

0. The survey of courses of study now used by teachers 
in planning with children their experiences in art reveals 
that the majority do not face realistically the major prob- 
lems of human relations which children meet in their day- 
to-day relation with other human beings. Data included in 
this study point the way. 

6. The central purpose of this study, closing the gap 
between the expressed tenets of the American ideology and 
the overt actions of its populace which deny this high com- 
































mitment, can be realized if education in cooperation with 
other institutions makes conscious effort to incorporate 
the ideology as an integral part of every phase. 

7. On the basis of the conception of art education in- 
cluded in this study it is possible to state with reasonable 
assurance and finality that art education at the elementary 
level can contribute immeasurably to social integration. 
Between Negro and white groups within our society, be- 
tween either of these two groups and any other group, and 
certainly between all groups wherein there is less friction, 
relations can be improved through art education experi- 
ences. 171 pages. $2.25. Mic 57-1651 


CREATIVE BEHAVIOR IN FIFTH AND SIXTH GRADE 
ELEMENTARY SCHOOL PUPILS 


(Publication No. 20,861) 


Donald Richard Ferris, Ed.D. 
University of Illinois, 1957 


THE PROBLEM 

Recent statements of the major objective of the ele- 
mentary school include the goal of promoting creative re- 
sponse in the elementary school child. In spite of the im- 
portance attached to this goal in the literature, little is 
known of means of promoting or encouraging creative re- 
sponse through the elementary school curriculum. This 
study attempts to determine certain educable characteris- 
tics which may be related to the ability to respond cre- 
atively. 


METHODS AND FINDINGS 

Two approaches to determining some of the charac- 
teristics of the creative individual were used. First, se- 
lected theoretical statements and/or experimental studies 
in the educational and educational literature were re- 
viewed. Some eleven characteristics of the creative indi- 
vidual were drawn from the literature. Secondly, data on 
some twenty fifth or sixth grade elementary school chil- 
dren chosen by their teachers as the “most creative” in 
their respective classrooms was gathered through un- 
structured interviews with the children’s teachers. Some 
support for the characteristics drawn from the literature 
was given by the interview data collected on the creative 
children. The following generalizations appeared to be 
suggested by the interview data. 

1. There does not appear to be a direct, positive rela- 
tionship between high intelligence and creativity. 

2. Creative children appear to be skillful in human re- 
lationships. 

3. A sense of humor may be positively related to 
creativity. 

4. Creativity may be either a generalized ability, or 
specific to certain areas of activity. 

5. Facility in some medium of expression appears to 
be necessary for the communication of creative ideas. 

6. A democratic, permissive home life appears to be 
related to creative thought in children. 

7. School activities that allow free time for the child 
to develop his own ideas appear to encourage creativity. 

8. Self-confidence seems to be related to children’s 
creative response. 
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Y. The interview data appear to corroborate, in vary- 
ing degrees, the characteristics drawn from the literature. 
From this exploratory study, a number of possible 
problems for further research have been suggested. 
128 pages. $2.00. Mic 57-1652 


RELATIONSHIP BETWEEN SELECTED 
COLLEGIATE EXPERIENCES AND 
BEGINNING JOBS FOR WOMEN 


(Publication No. 20,691) 


Annie Wilhelmina Jordan, Ph.D. 
The Ohio State University, 1956 


The problem of this investigation as stated in the intro- 
duction was to discover the relationship of salary to (1) 
the grade point ratio, (2) the major field of study, and (3) 
participation in extra-class activities of 289 women gradu- 
ates from The Ohio State University, June, 1954. 

The hypotheses and results of this analysis were: 

(1) The point-hour average earned in college is re- 
lated positively to early employment and a higher 
salary in the beginning job. This hypothesis was 
tested by the Pearsonian correlation. The negative 
r of -.39 failed to support positively the relation- 
ship of grades to the beginning job. 


The graduate’s major field is related to early em- 
ployment and a higher annual salary in the be- 
ginning job. 

This hypothesis was tested by the analysis of 
variance, the results of which gave an F ratio of 
11.63 (P .01). This finding supported the hypothe- 
sis in a positive but non-significant manner. The 
mean salaries earned in the various fields were 
not significantly different from each other. Medi- 
cal services graduates (dental hygienists, pharma- 
cists, nurses, doctors, etc.) earned $4,395 as the 
mean annual beginning salary. Graduates who 
majored in the natural sciences earned the next 
highest entrance mean salaries of $3,300. These 
graduates included bacteriologists, chemists, and 
technicians. Education majors earned slightly 
lower annual beginning salaries than the $3,000 
mean salary for the total subject population. Their 
annual salary was $2,954. 


Participation in college extra-class activities is 
positively related to early employment and a higher 
annual salary. 

Like Hypothesis I, this hypothesis was tested 
by the Pearsonian r; and again the results from 
this test failed to sustain the hypothesis. The cor- 
relation was found to be low and negative between 
extra-class participation and annual entrance 
Salary (-.21). It was important that a different cor- 
relation was evident when the number of activities 
was used than when the activities were weighted as 
to length of service and degree of responsibility as 
an Officer. 


The population of the study included 289 women gradu- 
ates, 115 of whom were married, 169 of whom were single, 





and 5 of whom were either divorced or separated. Gradu- 
ates with professional and graduate degrees were partici- 
pants in the study also. The mean age of the respondents 

most of whom lived in Ohio, was twenty-two. 

The inferences drawn from the major portion of the 
findings were a reminder to the counselor to be cautious 
in making any generalizations about the relationship be- 
tween grades and salary. While there is some positive re- 
lationship between major field and salary, it may not be 
depended upon, either, to confirm to any significant de- 
gree the hypothesis that major field and beginning salary 
are positively related. The only generalization that can 
be safely made about the major field and salary is that 
they are related. The counselor must be certain to ex- 
ercise care in not confusing the results of studies con- 
cerning the number of extra-class activities with studies 
using a weighted score for them. Above all, the counselor 
is reminded that neither the workers nor the jobs are 
homogeneous, and he must, therefore, employ his skills 
in differential counseling regarding the relationships of 
these selected collegiate experiences to the beginning 
annual salary. 143 pages. $2.00. Mic 57-1653 


A STUDY OF THE INDIVIDUAL- TEACHER 
CONFERENCE AS A SUPERVISORY TECHNIQUE 


(Publication No. 20,696) 


Vernal Vester Kniseley, Ph.D. 
The Ohio State University, 1956 


Statement of the Problem 








The study was conducted to examine the effectiveness 
of the individual-teacher conference as a supervisory 
procedure in the improvement of instruction. Individual- 
teacher conference is identified as a meeting or series of 
meetings of the supervisor with a single teacher in a one- 
to-one relationship. Supervisory procedure is defined as 
a method used by a supervisor, curriculum director, or 
other person in status leadership position. By improve- 
ment of instruction is meant the continuous development 
of the school curriculum toward increased effectiveness. 

The value of the conference was tested against four 
aspects: 

1. The building of relationships between supervisor 
and teacher 

2. Examination and changes of teachers’ attitudes 
toward pupils and teaching 

3. Encouragement of scientific problem-solving by 
teachers 

4. Fostering experimentation in the classroom 


Procedure 





A series of eight nondirective conferences was held 
during the school year with each of twenty-five randomly 
selected public school teachers. Narrative records were 
kept of the conferences and at the conclusion of the study 
these were analyzed. Incidents from the records were 
classified into one of the four categories indicated above. 

The Minnesota Teacher Attitude Inventory was 
administered to the participating teachers before the 
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conferences began and again after their completion. Asa 
control, the Inventory was administered similarly to 
twenty-five other teachers, also randomly selected, who 
did not participate in the conferences. 


Results 





Analysis of the records of the conferences indicated 
for every case a high productivity in the areas of building 
relationships and fostering problem-solving. 

The examination of attitudes toward pupils and teaching 
was evident in twenty-four of the twenty-five cases. Seven 
cases produced indications of changes in attitudes. Results 
of the Minnesota Teacher Attitude Inventory showed no 
significant change in mean score for the experimental 
group. The control group, however, showed a mean score 
Significantly lower on the second test. 

Seven of the cases gave indication of teacher experi- 
mentation taking place in the classroom. 


Conclusion 





The individual-teacher conference is a useful and pro- 
ductive technique providing for effective relationship 
building between supervisor and teacher and fostering 
problem-solving. It furthers the examination and clarifi- 
cation of teachers’ attitudes toward pupils and teaching 
and may have a sustaining effect upon the positive aspects 
of these attitudes. 384 pages. $4.90. Mic 57-1654 


CLINICAL APPLICATION OF PAIRED MASKING 
ENCLOSURES IN PURE TONE AIR AND BONE 
CONDUCTION TESTING OF SUBJECTS HAVING A 
DIFFERENTIAL IN THE HEARING ACUITY OF THE 
TWO EARS OF THIRTY DECIBELS OR MORE 


(Publication No. 20,589) 


Maurice Herbert Miller, Ph.D. 
Columbia University, 1956 


The purpose of the present study was to try to deter- 
mine improved clinical techniques for the measurement 
of hearing by pure tone air and bone conduction of patients 
having a considerable difference (thirty decibels or more) 
in the hearing acuity of the two ears. 

Experimental masking levels were established for the 
poorer ears of the thirty-one subjects in the study at each 
frequency in one of three ways: (1) the level of the mask- 
ing noise required to cause the subject to localize the test 
tone to the ear under test was used in those instances 
where the pure tone was lateralized to the non-tested air 
until a certain level of the masking noise was reached; 

(2) the level of the masking noise required to eliminate a 
shadow response was used for those subjects who con- 
tinued to lateralize the test tone to the better ear until so 
much masking was introduced that the test tone was ren- 
dered inaudible; and (3) the level of the masking noise re- 
quired to produce linear threshold shifts upward (greater 
loss) in the tested ear was used in those cases where the 
subject localized the test tones to the ear under test. 

A specially constructed audio testing assembly con- 
sisting of two large acoustically treated masking enclosures 





was used to test a group of thirty-one subjects. Sawtooth, 
Allison, and full spectrum and filtered bands of white 
noise were presented to the non-investigated ears of the 
subjects and the thresholds obtained compared. 

Testing began by a repetition of air and bone conduc- 
tion thresholds on the poorer ear of each subject. Experi- 
mental masking levels were determined for seven octave 
points by air conduction with different types of masking 
noise presented at increasing levels of intensity to the 
non-tested ear. With masking enclosures covering the 
subjects’ ears, air conduction thresholds were tested first 
with no masking and then with full spectrum and filtered 
bands of white noise, Allison noise, and sawtooth noise 
presented at the experimental masking levels established 
through the enclosure over the non-tested ear. 

A similar procedure was repeated for bone conduction 
measurements with the bone conduction oscillator placed 
on the mastoid prominence of the subject’s poorer ear and 
the different masking noises presented through an en- 
closure covering the non-tested ear. The experimental 
control used to evaluate the results obtained from using 
the experimental apparatus consisted of checking incon- 
sistencies between these results and those obtained from 
“conventional” audiometric procedures to determine which 
were more consistent with the otologist’s findings and 
diagnoses. “Conventional” procedures refer to test tech- 
niques used in the Audiology and Speech Center of Walter 
Reed Army Hospital. 

Specific examples of the types of conditions in which 
disagreement was found between the results of experi- 
mental and “conventional” procedures were described. 
Inconsistent patterns of tone localization and the use of 
threshold shifts by masking noise as a diagnostic aid were 
considered. 

The masking enclosures appear to be valuable in en- 
couraging a lateralization of bone conduction tones to the 
better ear when the test results represent a reflection of 
the subject’s hearing in the contralateral ear. 

The thresholds obtained when the non-investigated ears 
of each of the subjects were exposed to experimental mask- 
ing levels of sawtooth, Allison, and full and filtered bands 
of white noise were subjected to statistical analysis. This 
analysis showed a statistically significant average method 
difference among the noises used. White and Allison 
noise produced generally higher thresholds than sawtooth 
noise. Filtered bands of thermal noise produced generally 
higher thresholds than those obtained when full spectrum 
white noise was used particularly in bone conduction 
testing. 184 pages. $2.40. Mic 57-1655 


HOME VISITATION AS A MEANS OF 
RAISING THE ACADEMIC ATTAINMENT 
OF HIGH SCHOOL STUDENTS 


(Publication No. 21,014) 


George Henry Schoenhard, Ed.D. 
University of Pittsburgh, 1957 


A program of distributive and adjustive guidance was 
prosecuted by a visiting teacher to raise the level of aca- 
demic attainment of the most under-achieving students in 
the ninth, tenth, eleventh, and twelfth grades of a high 
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school. The scholastic under-achievers were discovered 
in the following way: For 924 students, quality points were 
assigned to the cumulative letter marks received at the 
end of the previous year in four major subjects. These 
points were totaled, and in each grade a regression equa- 
tion was uSed to predict the probable scholastic perform- 
ance of each student according to his IQ rating on a group 
intelligence test. The students found to be most under- 
achieving were paired on this factor as well as on the basis 
of their grade and their intelligence test scores. In all, 
256 such students were placed in equated pairs, to form 
control and experimental groups. 

Crucial points in the guidance program were (1) show- 
ing pupils and parents in succinct mathematical form the 
pupil’s actual achievement in the preceding school year, 
and his potential achievement. As an example, a student 
whose actual achievement was 14.2 quality points was de- 
scribed as having a potential achievement of 18.3 quality 
points; (2) working intensively with parents in the first 
month and a half of the school year, in order to help them 
set up a program to aid their children to be more achieving; 
(3) continuing the guidance with parents during the entire 
year of experimentation through follow-up visits, letters, 
and telephone communications. During such contacts, 
compliments were given as well as admonitions; and (4) 
guiding the students by means of conferences, adjustive 
and motivational in nature. 

Progress of the experiment was measured by analysis 
of the marks for each of the four report periods during the 
school year. It was found that (1) at each report period, 
the twelfth-grade experimental students as a group were 
more achieving than were the control pupils, although only 
at the second and third report periods did twelfth-grade 
experimental pupils as a group show a statistically sig- 
nificant gain over the control group; (2) only at the third 
and fourth report periods did ninth-grade experimental 
pupils as a group achieve more than did the control pupils, 
a difference, however, not statistically significant; (3) at 
the other two report periods for the ninth grade, and for all 
report periods for the tenth and eleventh grades, the ex- 
perimental pupils as a group failed to achieve as much as 
did the control pupils; and (4) at each of the report periods, 
the total group of experimental students were less achiev- 
ing with guidance than were control pupils without guid- 
ance. From these findings, it was quite apparent that the 
experiment failed to establish the value of the kind of guid- 
ance that was employed. 

Consideration was given in the research to possible 
reasons for the negative results of the experimentation. 
Parents had seemed pleased by such help from the school. 
Pupils were never hostile, but seemed to accept the coun- 
selor without reservation. Factors not weighed in the 
original grouping, such as race, economic status, etc., 
were considered, and were found to be equally enough dis- 
tributed in each group to allow for theoretical equality. An 
explanation for the negative results seemed to lie in only 
one area, namely, in the area of maturation. From a study 
of this factor it was conjectured that the negative results 
were due to the fact that parents were urged to exercise 
more control, more influence, at just the age when youth 
is maximally desirous of less parental control and in- 
fluence. 224 pages. $2.90. Mic 57-1656 





ANALYSIS OF CHARACTERISTIC FACTORS 
OF BEGINNING READING PROGRAMS 
(VOLUMES I AND I) 


(Publication No. 20,723) 


Naomi Simms, Ph.D. 
The Ohio State University, 1956 


The major problem of the study was to assemble in 
convenient space available information summarizing vari- 
Ous primary reading programs and to provide evidence 
which may be useful in interpreting reading programs to 
interested persons, in selecting a reading program which 
is in accord with basic principles of learning and child 
development, and in organizing reading instruction to meet 
group and individual needs and abilities. 

The study was organized in the following steps: 

Survey of literature. A critical examination of the 
literature showed fifteen basic methods of teaching be- 
ginning reading. 

Classification of methods. The various methods of 
teaching beginning reading were classified as synthetic, 
analytic, and functional. 

Establishing the criteria. In the development of the 
criteria the following steps were taken: 

Step one - A definition of reading was stated as a basis 
for the criteria of an adequate reading method. 

Step two - Statements were developed as a means of 
interpreting the concepts and activities necessary for 
reading instruction to meet the requirements as expressed 
in the definition. 

Step three - The criteria were submitted to five judges. 
These judges were asked to consider each statement in 
the light of necessary concepts and activities provided in 
an adequate reading program to meet the stated definition 
of reading. 

Step four - Reconstruction of the criteria was made as 
a result of the suggestions. 

Results. In order to determine the relative value of 
the various methods, descriptive and numerical informa- 
tion concerning the basic characteristic factors of the 
synthetic, analytic, and functional methods was developed. 

According to the descriptive and numerical values 
assigned to each method, the following classification and 
rank order resulted. 

Classification: The major methods of teaching begin- 
ning reading were grouped in the following manner: 

Synthetic - Alphabetic, Alphabetic- Phonic, Phonic, 
Phonetic, and Linguistic. 

Analytic - Word, Sentence, Story, Silent, Picture- 
Story, Non-oral, and Intrinsic. 

Functional - Kinesthetic, Experience, and Purposeful. 

Rank order: According to the numerical values as- 
signed to each method, the following list shows the rank 
order of effectiveness as given to each - (1) The Purpose- 
ful, (2) The Experience, (3) The Intrinsic, (4) The Story, 
(5) The Sentence, (6) The Silent, (7) The Non-oral, (8) 
The Picture-Story, (9) The Kinesthetic, (10) The Word, 
(11) The Linguistic and Phonetic, (12) Phonic, (13) The 
Alphabetic- Phonic, and (14) The Alphabetic. 

Conclusion. The trends in beginning reading programs, 
as shown by the study, indicate that there is increased 
flexibility in methods, that greater attention is being given 
to reading as an integrated part of the curriculum, that in- 
creased provision is being made for individual differences 
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in reading ability, interest, and needs, and that variety in 
reading materials is being increased. Reading as a pur- 
poseful, functional activity and phonic analysis as only one 


of several techniques of word attack are getting greater 
attention also. 


638 pages. $8.10. Mic 57-1657 
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NaNbOs —BaTiOs — BaSnO3; CERAMIC DIELECTRICS 
(Publication No. 14,963) 


William Dean McKee, Jr., Ph.D. 
University of Missouri, 1955 


Supervisor: Paul G. Herold 


Ceramic compositions in the system NaNbO;3 — BaTiOs 
— BaSnOs were made from c.p., or equivalent NazCQs, 
BaCOs, TiOz, SnOz and Nb20O;. Compositions investigated 
contained between 10 and 50 mole percent BaSnO3, between 
0 and 80 mole per cent BaTiOs and between 10 and 90 
mole percent NaNbOs. 

X-ray diffraction examination of the fired bodies indi- 
cated existence of a perovskite-type structure in all com- 
positions. Only a single phase was clearly evident in most 
of the individual diffraction patterns of the high-NaNbOs 
portion of the system, while two phases (both at least 
pseudo-cubic) were evident in low-NaNbOs region; evi- 
dence was found, however, indicating lack of continuous 
solid solution throughout the region showing only one phase 
in the individual diffraction patterns. All high-angle x-ray 
diffraction lines were so diffuse as to prevent identification 
of structure as other than pseudo-cubic perovskite. 

Dielectric constant measurements at 1 kc. over a tem- 
perature range of -40°C. to 200°C. showed a general de- 
crease in dielectric constant with increase in BaSnOs con- 
tent. The general shapes of dielectric constant- 
temperature curves were very similar to those obtained 
in combinations of BaTiOs with BaSnOs and other stan- 
nates, very broad maxima being obtained. The dielectric 
constant maxima were near room temperature close to the 
NaNbOs; and BaTiQOs corners, and near, or well below, 
-40°C. for most of the compositions. 

Small, sharp dielectric constant-temperature peaks, 
superimposed on broad curves, partially confirmed the 
existence of two phases in regions where only single 
phases were shown by the individual x-ray diffraction pat- 
terns. 

No compositions were found having a particularly high, 
uniform dielectric constant over an extended temperature 
range. In general, dissipation factors were quite high. 

212 pages. $2.65. Mic 57-1658 





PROCESS DESIGN FOR THE 
PRODUCTION OF MALEIC ACID 
HYDRAZIDE FOR WEED CONTROL 


(Publication No. 21,026) 


Eugene C. Moncrief, Ph.D. 
Virginia Polytechnic Institute, 1957 


In the investigation the effects of excess maleic anhy- 
dride, hydrazine hydrate-solvent reagent addition time, 
volume of reaction mass after concentration by heating at 
100°C, mixing of reactants, and the solvent selected were 
studied for the heterogeneous reaction of maleic anhydride 
and hydrazine hydrate. A reaction time of 12 minutes was 
employed with the ratio of solvent to reactants held con- 
stant at 75 weight per cent throughout the tests. Solvents 
employed in the investigation included ethanol, methanol, 
isopropanol, glacial acetic acid, water, hydrachloric acid, 
and benzene. Atmospheric drying tests at 25 to 88°C were 
employed on hydrazide slurries of free moisture content 
from 1.258 to 1.515 pounds of water per pound of hydrazide. 
Centrifuge tests at 2000 to 4700 revolutions per minute 
and a rotary filtration test under a 10 inch vacuum were 
employed on 13 weight per cent hydrazide slurries. Hy- 
drazide filtrate evaporation tests at 100°C were performed 
on samples of 18 to 1715 milliliters to determine the ap- 
proximate hydrazide content in the slurries, 

Field applications of 0.10 to 0.22 weight per cent hy- 
drazide solutions in water were made on “wild” varieties 
of briers, bermuda grass, johnson grass, milkweed, red 
pine, ragweed, and honey locust in the Blacksburg, Virginia, 
area from May to August, 1956. 

The yield of maleic acid hydrazide was increased from 
42.6 to 67.0 per cent when the maleic anhydride excess 
was increased to 20 per cent in the reaction. The optimum 
addition time for the ethanol-hydrazine hydrate reagent to 
the maleic anhydride was found to be 3.8 seconds, while the 
optimum volume of reaction mass after concentration by 
heating at 100°C was 10 to 15 milliliters for the non- 
agitated reactions. Agitation of the reaction mass and the 
solvent chosen were determined to increase the yield of the 
hydrazide. The optimum drying temperature and time for 
the drying of the hydrazide slurries were determined to be 
88°C and 75 minutes, respectively. Rotary vacuum filtra- 
tion of the hydrazide slurries was determined to produce a 
cake free moisture of 1.33 pounds of water per pound of 
hydrazide as compared with 1.38 for the centrifuge test at 
4700 revolutions per minute. The hydrazide content of the 
filtrate samples was determined to be approximately 10 to 
15 per cent. 

Field appkications on “wild” plots indicated that 40 to 
80 per cent control of briers, bermuda grass, ragweed, 
johnson grass, and red pine could be achieved from one 
application of 0.10 to 1.22 weight per cent hydrazide solu- 
tions in early spring. On milkweed and honey locust 
growth, the spraying solution would not adhere to the leaf. 

A total fixed plus working capital of $1,151,740 was de- 
termined to be necessary to build a plant for the production 
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of 242 tons of 95.5 per cent pure maleic acid hydrazide per 
year, On this basis, a selling price of $3.00 per pound 
($0.05 per gallon) would yield a 13.7 per cent return as 
new earnings on total fixed plus working capital. 

277 pages. $3.60. Mic 57-1659 


CRYSTALLIZATION: THE UNIT OPERATION 
(Publication No, 20,829) 


Herbert Martin Schoen, Ph.D. 
Syracuse University, 1957 


Supervisor: C, S. Grove, Jr. 


The field of crystallization is considered from a unit 
operations viewpoint. The underlying theories are dis- 
cussed, as well as the equipment and processes employed 
in the laboratory and industry. 

This material is covered in seven chapters: 

. Introduction and History 

. Theory 

. Crystallization Equipment: Cooling 

. Crystallization Equipment: Adiabatic Evaporation 
. Crystallization Equipment: Evaporation 

. Laboratory and Semi-Scale Crystallizers 

VII. Caking and its Avoidance. 

Appendicies list pertinant physical data, such as solu- 
bility, density and critical humidity of crystalline sub- 
stances. Production figures of salt and sugar are also 
given. 243 pages. $3.15. Mic 57-1660 


DIFFUSION IN BINARY LIQUID MIXTURES 
(Publication No. 20,593) 


William Schotte, Eng. Sc.D. 
Columbia University, 1954 


The variation of the diffusivity with concentration for 
binary liquid mixtures has been investigated, using the 
steady-state method of West and Drew. With this method 
diffusion takes place between two horizontal flow streams 
which are connected by a vertical diffusion channel. Dur- 
ing the course of the investigation numerous changes were 
made in order to improve the accuracy of the original 
method. 

_ Three runs were made with the magnesium sulfate - 
water system. Samplers were used in order to measure 


an automatic timing process. The results compared well 
with other steady-state data. Excellent agreement was ob- 
tained with a theory for uni-univalent salt solutions. 

Finally, the steady-state method was extended to an 
organic system. A number of changes were made in order 
to eliminate sealing greases or contact between the 
greases and the isopropanol-water solutions used in the 
experiments. An interferometer with a four compartment 
cell was incorporated for the continuous analysis of the 
flow streams. Three runs were made, investigating the 
concentration ranges of 0-35, 30-70, and 50-100 wt. % iso- 
propanol, The three curves fitted nicely, but showed that 
some end effect may exist. Limited agreement was ob- 
tained with a proposed semi-empirical equation. 

Where possible, the results were compared with 
unsteady-state data in the literature. Agreement was only 
good for dilute water solutions. This fact was also ob- 
served when comparing the unsteady-state literature data 
for ethanol-water, the most frequently studied organic 
system. It is believed that the unreliability of the 
unsteady-state data is caused by the lack of reference 
frame when using Fick’s second law for diffusion studies. 

Recommendations for further improvement of the 
method were made. 173 pages. $2.30. Mic 57-1661 


DOMAIN EFFECTS IN CERAMIC 
BARIUM TITANATE 


(Publication No. 20,978) 


Eleswarapu Chinna Subbarao, Ph.D. 
The Pennsylvania State University, 1957 


Ferroelectric barium titanate consists of domains. A 
domain is a region in a crystal where all the dipoles are 
oriented in the same direction. These domains can 
change their dipole direction by applied stresses. This 
investigation was aimed at an unambiguous determination 
of the percentage of domains that participate in changes of 
domain orientation by 90° in ceramic barium titanate re- 
sulting from the application of electrical and mechanical 
stresses. This information forms one essential step to- 
wards an understanding of the electrical, mechanical, and 
electromechanical properties of ceramic barium titanate. 

Commercial grade barium titanate was used in this 
work. The “poling” of the samples was done at about 
10 kv/cm. Mechanical stresses were applied in a four- 
point bending apparatus. The intensity of (200) (002) re- 
flections were measured with a x-ray diffractometer, The 
strain was measured by means of strain gages, or a Leitz 
recording dilatometer. Dielectric measurements were 
made on a General Radio 716-C capacitance bridge. 

Application of a DC field causes about 18 percent of 


the domains to change their dipole direction by 90°. This 
percentage refers to the dipoles which initially make an 
angle of 45° to 135° with the stress direction. The differ - 
ences in the x-ray intensities of (200) and (002) reflections 
of the poled and the de-poled samples are interpreted in 
terms of changes of domain orientation by 90°. Thus about 
10 percent of the domains remain aligned after the re- 
moval of the applied field. 


The dimensional changes caused in the poling process 
are translated into domain switches by 90°. It was found 
that about 12 percent of the domains remain aligned 
closer to the field direction on removal of the field. 


concentration changes of the flow streams at a number of 
intervals during the run, Using a Zeiss liquids interfero- 
meter improved conversion factors were obtained for the 
calculation of concentration gradients from measured re- 
fractive index gradients. Reproducible results were ob- 
tained, but better precision was found to be necessary. 
The potassium nitrate-water system was chosen for 
comparison with steady-state diffusion data in the litera- 
ture. A simplified and more accurate scale method was 
developed for the measurement of refractive index gradi- 
ents. Volumetric flow rates of the flow streams were de- 
termined at five day intervals during the run by means of 
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Application of tensile and compressive stresses also 
bring about changes in x-ray intensities. Interpreting 


these changes in terms of domain switches by 90°, it was 
found that about 20 percent of the domains are reoriented 
by the application of mechanical stresses. Ceramic bar- 
ium titanate exhibits anelastic behavior, i.e. change of 
recoverable strain with time under constant stress. The 
absence of this behavior above the Curie point suggests 
this to be a domain process, particularly reorientations of 
domains by 90°, since there is a strain associated with 
such a change. The ratio of the strain at time t to that at 
one minute varies linearly with logarithm of time. The 
rate of variation of this strain ratio is comparable in mag- 
nitude to the aging rate of dielectric losses suggesting the 
same mechanism for the two processes. The anelastic 
strain is about 175 percent of the elastic strain, independ- 
ent of the magnitude of the applied stress. The percentage 
of domains that change their dipole directions by 90° and 
the associated anelastic strain are dependent upon the mag- 
nitude of applied stress and can amount to about 15 percent. 

Application or removal of unidirectional compressive 
stresses de-aged the sample of ceramic barium titanate 
and increased the capacitance, which then aged to a stable 
value, The aging rate under stress was less than that 
without the stress. Unidirectional compression lowered 
the capacitance of ceramic barium titanate. 

Grind, etching with hydrochloric acid, and irradiation 
by ultraviolet light appears to align the domains in the 
surface layer perpendicular to the surface. These proces- 
ses create defects of various kinds. Some of these defects 
have an effective electric charge and the concentration of 
the positively-charged defects is not the same as that of 
the negatively-charged defects at the surface. This sets 
up a space-charge field of the order of 10* to 10°v/cm in 
a layer 0.1 to 1 micron thick. 

As a result of the poling process, 10 to 12 percent of 
the domains remain aligned closer to the field direction 
after the removal of the applied DC field. Mechanical 
stresses cause up to 15 percent of the domains to change 
their dipole direction by 90° but on removal of the field, 
the dipoles resume a random orientation. Grinding, etch- 
ing, irradiation with ultraviolet light create charge defects 
with a gradient of concentration between the surface and 
the bulk. This sets up a space-charge in the surface and 
aligns the dipoles in the field direction. 

114 pages. $2.00. Mic 57-1662 


THE APPLICATION OF FREQUENCY 
RESPONSE ANALYSIS TO THE MEASUREMENT 
OF THE THERMAL CONDUCTIVITY OF GASES 


(Publication No. 20,069) 


Barry L. Tarmy, Ph.D. 
Columbia University, 1956 


The application of the technique of frequency response 
analysis to the measurement of the thermal conductivity of 
gases has been investigated. The results show that this 
technique can be used to measure thermal conductivity, 
employing measurements that are relatively insensitive to 
wall-to-wall radiation, and therefore particularly suited 
to thermal conductivity measurements of gases at elevated 
temperatures. 

The basic principle of the frequency response technique 





is that by inducing a sustained sinusoidal variation in some 
property of an inlet stream to a process, the same or a 
related property of the outlet stream will also vary sinus- 
oidally and at the same frequency. However, the outlet 
waves will lag behind the inlet waves and generally with a 
smaller amplitude. The ratio of the amplitudes of the two 
waves and the phase angle between them constitute the 
frequency response characteristics of the process, The 
primary advantage of this technique over steady state 
methods is the elimination of the necessity of measuring 
certain properties or effects of the process -— in this case, 
wire -to-wall radiation. 

The characteristic frequency responses were mathe- 
matically derived for a system consisting of a wire 
mounted coaxially within a tube with the test gas in be- 
tween. The actual cell design is similar to the conventional 
hot wire cell used in steady state measurements. In the 
mathematical model alternating current superimposed 
upon direct current is passed through the wire causing a 
sinusoidal variation in the input power to the system. Thus, 
the heat content and consequently the temperature of the 
wire will also vary sinusoidally out of phase with the input 
power and witk a different amplitude. These constitute the 
frequency response characteristics of the system. 

In order to measure these responses, an indirect elec- 
trical method was developed in which only alternating cur- 
rent was employed. The determination of the temperature 
fluctuation of the wire was accomplished by taking advan- 
tage of the fact that the wire resistance changes with tem- 
perature. This nonlinearity produces harmonic components 
of voltage in response to the temperature fluctuation, which 
can be measured as an unbalanced component of a Wein 
bridge with the cell being one leg of the bridge. The 
thermal lag, whose effect upon the circuit is similar to 
that of a capacitance, is determined by using a condenser 
in an adjacent leg of the bridge. 

Two cells were used, one with a tungsten wire and the 
other platinum. The frequency response characteristics 
were obtained with helium, nitrogen, and air at tempera- 
tures up to 380°C. and at substantially atmospheric pres- 
sure. The alternating current’s frequency was varied 
from 4 to 200 cycles per second. This technique showed 
about the same accuracy as other methods for measuring 
thermal conductivity of gases, about 2%, 

Because the hot wire leads were maintained at the out- 
side wall temperature, resulting in an uneven temperature 
distribution along the wire, the frequency response char - 
acteristics were functions of this gradient. It was found 
that the following three operating regions exits: one re- 
gion where the frequency response characteristics were 
controlled by the thermal conductivity of the gas; another 
where only the wire properties controlled; and a transition 
region in between. Practical design considerations dic- 
tated operating in the intermediate region, though the first 
region would, of course, have been preferable. 

218 pages. $2.85. Mic 57-1663 
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LATERAL BUCKLING OF I-BEAMS 
SUPPORTED BY CABLES 


(Publication No. 19,890) 


Shahen Yegian, Ph.D. 
University of Dlinois, 1956 


The work presents an analysis of the lateral stability of 
slender beams subjected to their own weight or any other 
uniform load, supported by two vertical cables. The lifting 
cables may be attached at or away from the ends providing 
equal overhangs at the ends. The investigation includes a 
study of I-beams of both bisymmetrical and monosymmet- 
rical cross section. The cables are assumed to be con- 
nected to the beam by rigid clamps attached to the top 
flange. 

The results of the stability study are presented in the 
form of graphs and tables. The results indicate that an 
increase in critical weight is obtained when the height of 
the clamp is increased. The critical weight also increases 
with increase of overhang length up to about the quarter 
points and decreases thereafter as the support points ap- 
proach mid-span. The lowest critical weight is associated 
with a symmetrical buckling configuration except when the 
support points are close to the centerline of the beam, in 
which case the anti-symmetrical mode is the governing 
configuration. 

Of particular interest is an easily determined limiting 
value which the critical weight approaches as the slender - 
ness ratio increases. 

A supplementary study has been made of the normal 
stresses in I-beams of bisymmetrical section lifted ec- 
centrically with respect to the plane of web. The results 
of the stress study are presented in the form of curves. 
The load corresponding to initial yielding in structural 
steel I-beams may be determined from the curves pre- 
sented. 

A problem which is closely related to lifting of beams 
has also been considered. This problem concerns the 
stability study of beams after they are placed symmetri- 
cally on two supports. 133 pages. $2.00. Mic 57-1664 


ENGINEERING, ELECTRICAL 


AN ANALYSIS OF SIMULTANEOUS FIELD AND 
KINETIC CHARGING OF PARTICLES IN 
ELECTROSTATIC PRECIPITATION 


(Publication No. 20,996) 


Ralph Elmer Armington, Ph.D. 
University of Pittsburgh, 1957 


In the past, two mechanisms had been proposed by 
which electrical charge is deposited on a particle. The 
first, kinetic charging, is based primarily upon the kinetic 
or thermal velocities of ions in a gas. The second, field 
charging, is based upon the concept that when an electric 
field is applied to a gas, those ions which are in the gas 





will move along the lines of electrostatic flux. In each of 
these mechanisms some ions will collide with the particle, 
and equations have been developed by earlier investigators 
for the calculation of charging current and charge accu- 
mulation according to each of these mechanisms individu- 
ally. 

For small particles earlier investigators have found 
that the kinetic charging mechanism predominates, while 
for large particles the field charging mechanism predomi- 
nates. Between these two extremes is a critical size 
range for which the two mechanisms are of the same order 
of magnitude, and this critical size range changes with 
field strength and with the charging time. In the literature 
there apparently is no equation which expresses charging 
current or charge accumulation accurately for this critical 


‘particle size range. 


In this dissertation a functional relationship is developed 
which combines the kinetic and field charging mechanisms; 
and which, in addition, makes allowance for the movement 
of ions along paths which do not coincide precisely with 
the lines of electrostatic flux. This functional relation- 
ship, which expresses charging current as a function of 
accumulated charge, appears as two differential equations 
which apply, respectively, in different ranges of particle 
charge. 

One equation applies when particle charge is less than 
the field-charging saturation value, and the other equation 
when it exceeds this value, The field-charging saturation 
value is defined on the basis that charging ions follow pre- 
cisely the lines of electrostatic flux, and is therefore that 
value of particle charge for which the number of lines of 
electrostatic flux entering the particle is just reduced to 
zero. 

These equations can be integrated step-by-step to cal- 
culate charge accumulation under a given set of conditions. 
The actual integration starts with one equation, and if the 
field-charge saturation value is reached before charging 
time is elapsed, the integration is continued with the sec- 
ond equation. 

The functional relationship shows good agreement with 
experimental data, which was obtained for that range of 
sizes and field intensities for which kinetic and field 
charging are of the same order of magnitude, presented in 
a doctoral dissertation by R. D. Lynch, Carnegie Institute 
of Technology, 1955. 

For conditions where field and kinetic charging are of 
the same order of magnitude, the functional relationship 
provides a quantitative theoretical explanation for values 
of particle charge which have been observed experiment- 
ally to be substantially higher than values calculated by 
previously developed field or kinetic charging equations. 

89 pages. $2.00. Mic 57-1665 


THE KERR CELL AS A MICROWAVE 
FREQUENCY OPTICAL SHUTTER 


(Publication No. 20,855) 
George Leslie Clark, Ph.D. 
University of Illinois, 1957 


The generation of light pulses as short as 69 micromi- 
croseconds in duration at a repetition rate of six billion 
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per second has been achieved by the use of a specially de- 
signed electro-optic Kerr cell driven at microwave fre- 
quency. Since the operation of a Kerr cell at such frequen- 
cies involves electric fields which change so rapidly that 
the field cannot be considered constant even for the length 
of time required for light to travel the two or three inch 
length of a Kerr cell, a new theory of Kerr cell operation 
has been worked out which takes the transit time into ac- 
count. The results of this analysis and the effect of the 
transit time upon Kerr cell behavior, including operation 
which combined AC and DC electric fields, are discussed. 

The properties of liquid dielectrics which are pertinent 
to an understanding of the Kerr effect are reviewed, with 
particular attention to dipole orientation polarization and 
various theoretical and empirical methods of describing 
the behavior of liquid dielectrics in the region of molecular 
rotation dispersion. Measurements of the dielectric prop- 
erties of nitrobenzene, a liquid exhibiting a very large Kerr 
effect were carried out over a large frequency range, and 
the results of this work are reported, along with a com- 
parison of the properties of nitrobenzene with those of 
carbon disulphide and an evaluation of their relative merits 
and limitations. 

The design of a microwave Kerr cell and the compro- 
mises inherent in the choice of geometry and dimensions, 
as well as the problems and techniques involved in the ac- 
tual construction of a cell are described in detail. 

The optical and electrical system in which a Kerr cell 
functions, and the experimental procedures which were 
used in the investigation are summarized, including a 
method of using the electro-optic shutter to check its own 
operation and to prove the existence of microwave modula- 
tion of a light beam. 

Finally, the results of the measurements which were 
made concerning the operation of a Kerr cell driven at 
microwave frequency, and the variation of the instantane- 
ous and average light transmitted by such a shutter are 
presented. 180 pages. $2.35. Mic 57-1666 


MULTI-ELEMENT FERRITE CIRCULATORS 
(Publication No. 20,818) 


Beaumont Davison, II, Ph.D. 
Syracuse University, 1957 


Supervisor: Daniel W. Healy, Jr. 


This work is concerned with the microwave circulator, 
a non-reciprocal circuit element from which radar du- 
plexers, load isolators, differential phaseshifters and other 
useful non-reciprocal devices can be constructed. It is 
proposed that circulator behavior can be obtained from a 
cascaded series of identical four port waveguide junctions. 
Each junction is composed of two parallel waveguides 
coupled by a single small aperture. The non-reciprocal 
characteristics are obtained from a ferrite sample asso- 
ciated with each coupling section. An analysis of cascaded 
waveguide junctions is presented. The idealized special 
case of directional coupler sections having no reflection 
and perfect directivity is treated in some detail and a dis- 
cussion of small reflection and back coupling is included. 
The coupling of two parallel waveguides by a small aperture 





is presented. Both air filled and ferrite loaded cases are 
discussed, Considerable experimental work on reciprocal 
single aperture couplers is given. Multi-element struc- 
tures having as many as twenty-two elements were con- 
structed and the analysis of cascaded sections is verified. 
A large amount of experimental work on single aperture 
couplers having a ferrite post in a circular aperture is 
reported. On the basis of these results, multi-element 
circulators were designed and tested. Devices were ob- 
tained which could operate as radar duplexers with less 
than 2 db insertion loss in the complete path from trans- 
mitter to antenna and from antenna to receiver. 

117 pages. $2.00. Mic 57-1667 


A GENERALIZED METHOD FOR ANALYZING 
AND SYNTHESIZING THE CLOSED LOOP 
RESPONSE OF A LINEAR AND A 
NONLINEAR SERVOMECHANISM 


(Publication No. 20,860) 


Hassan Hassan El-Sabbagh, Ph.D. 
University of Illinois, 1957 


A method for determining the closed loop response of 
either a linear or a nonlinear servomechanism is found, 
This method relates the steady state values of the input, 
the output, and the error. The nonlinear elements are as- 
sumed to be represented by a describing function, where 
the output of the nonlinear elements is assumed sinusoidal. 
The describing function may be a function of the amplitude 
of the input to the nonlinear elements, its frequency, or 
both. If the describing function is a function of the ampli- 
tude only, a triangle connecting the input, the output, and 
the error scaled by the reciprocal of the output of the non- 
linear elements is called the principal triangle. If the 
describing function is a function of both amplitude and 
frequency of the input, the principal triangle will relate 
directly the input, the output, and the error. The princi- 
pal triangle thus determines the values of the input, the 
output, and the error specified at a certain frequency. 

For linear systems two vertices of the principal tri- 
angle are fixed and the third vertex moves along the trans- 
fer function locus. If the describing function is a function 
of magnitude only, one vertex is fixed. One of the two 
other vertices moves along the transfer function locus and 
the second vertex moves along the negative reciprocal of 
the describing function locus. If the describing function 
is a function of both amplitude and frequency of the input 
to the nonlinear elements, one of the vertices is fixed. One 
of the other two vertices moves along the product of the 
transfer and describing function locus calculated for con- 
stant input to the nonlinear element, whereas the second 
vertex moves along the input tothe nonlinear element locus. 

For a closed loop response, the nonlinear element to 
provide this closed loop response is predicted by using 
charts representing the describing function of different 
kinds of nonlinearities. 

The principal triangle methodis verified by solving the 
nonlinear differential equation representing the system by 
the iteration method. Applications are given for pseudo- 
linear systems and discontinuous systems. 

120 pages. $2.00. Mic 57-1668 
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TRANSIENT ANALYSIS OF NONLINEAR 
SERVOMECHANISMS USING DESCRIBING 
FUNCTIONS WITH ROOT-LOCUS TECHNIQUES 


(Publication No. 20,862) 


Robert Emmet Finnigan, Ph.D. 
University of Illinois, 1957 


The objective of this thesis is to provide a general and 
accurate method for determining the transient behavior of 
nonlinear servomechanisms which are subjected to step 
function inputs. This objective is attained in second and 
higher order systems which are amenable to describing- 
function analysis by extension of transfer function concepts 
to these nonlinear systems during a transient period. 

A method of analysis is proposed which makes use of 
the fact that the input to the nonlinear component often ap- 
proaches being sinusoidal during the transient response to 
certain step function inputs, or, at least can be considered 
to be piecewise sinusoidal for the purpose of approximating 
the nonlinear component by an appropriate value of its de- 
scribing function. The transient response of the system is 
then determined from the poles and zeros of a correspond- 
ing hypothetical system response function, using linear 
techniques in a piecewise manner. These poles and zeros 
are obtained from a root-locus analysis of the nonlinear 
system, where the nonlinear component is characterized 
by its describing function. This method yields, as well, the 
steady-state behavior of the nonlinear system to the step 
function input. 

In order to demonstrate the usefulness and the accuracy 
of this method, it is employed in the transient analysis of 
a number of second and third order servomechanisms con- 
taining gear backlash which have step displacement inputs; 
in addition, it is employed in the transient analysis of sev- 
eral second order systems containing gear backlash which 
have step velocity inputs. The predicted response of each 
system at first overshoot and the time of the first over- 
shoot are determined and are compared to the actual val- 
ues obtained using computational or computer methods. A 
close correspondence is found between the predicted and 
exact values in most of the systems considered, particu- 
larly those in which the linear portion of the system is not 
heavily damped. It is concluded that the transfer function 
concept can be extended to many nonlinear systems having 
step function inputs, and so provide an analytical means 
for determining the transient behavior of these systems. 

260 pages. $3.35. Mic 57-1669 


DETERMINATION OF THE CAPACITANCES 
ASSOCIATED WITH TWO-DIMENSIONAL 
COMPOSITE REGIONS 


(Publication No. 20,630) 
James Donald Horgan, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Thomas J. Higgins 


| The objectives of this thesis are four in number. The 
first is to advance the basic theory underlying a new 
method of determining the capacitance associated with 





two-dimensional composite regions, especially those stem- 
ming from complex conductor configurations such as com- 
prise modern strip transmission lines, The second is to 
illustrate the course of application of this method through 
determination of the capacitance, and therewith the asso- 
ciated characteristic impedance, of the double -ground- 
plane strip transmission line. The third is to determine 
by the new method accurate values for the characteristic 
impedance of the coupled-strip transmission line, whereof 
previous methods of solution have afforded only rough ap- 
proximations to this impedance. The fourth is to illustrate 
by specific example how this new method enables calcula- 
tion of the capacitance and characteristic impedance of 
lines with cross-sectional boundaries comprised of both 
rectilinear and circular segments, a class of problems 
which have previously been rather inamenable to analytical 
solution. 

Determination of the capacitance associated with the 
two-dimensional electrostatic field pertinent to a set of 
cylindrical conductors with rectilinear cross-sectional 
boundaries comprises a long-investigated domain of 
electromagnetic theory, which has recently received re- 
newed attention — in connection with accurate determina- 
tion of the characteristic impedances of various designs of 
u-h-f strip lines. In general when the cross-sectional 
boundary includes more than three or four corners, exact 
determination of this parameter for a specified line proves 
intractable. In such cases, exact solution by use of the 
pertinent Schwarz -Christoffel transformation hinges on the 
necessity of evaluating hyperelliptic integrals, which can- 
not usually be done in terms of tabulated functions. The 
new method advanced in this thesis permits a more accu- 
rate analytic evaluation of the pertinent capacitance in 
such case, than is (usually) afforded by other approximate 
analytic procedures. 

Following an introductory Chapter 1, and to afford a 
proper perspective of the new method, Chapter 2 comprises 
concise review of certain aspects of field problems and 
major methods available for solution of the type problem 
of interest in this thesis. 

Chapter 3 comprises account of the basic concepts and 
course of procedure of the new method. In particular, the 
use of “discontinuity-capacitance” is delineated and con- 
struction of the basic variational principal elucidated. 

Chapter 4 illustrates application of the new method 
through determination of the characteristic impedance of 
the simple strip transmission line; and affords estimate 
of the accuracy afforded by it through comparison of val- 
ues thus attained with corresponding values obtained from 
the known exact solution. 

Chapter 5 details determination of the characteristic 
impedance of a coupled-strip transmission line operating 
in the “odd” mode of excitation. Curves are advanced 
which afford values of this impedance over a wide range of 
line geometry. 

Chapter 6 comprises a parallel analysis for a coupled 
strip transmission line operating in the “even” mode, 

Chapter 7 evidences the value of the new method for 
determining the operating performance of high electric- 
stress lines characterized by curvilinear cross-section 
through determination of the characteristic impedance of a 
line comprised of coaxial ovaloid conductors. 

Chapter 8 comprises a summary of the essential val- 
ues and procedures entailed in the foregoing chapters. A 
lengthy bibliography of pertinent references concludes the 
thesis. 137 pages. $2.00. Mic 57-1670 
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SCATTERING BY A SMALL CONDUCTING 
PROLATE SPHEROID 


(Publication No. 20,692) 


Raymond Justice, Ph.D. 
The Ohio State University, 1956 


Among the problems in diffraction theory for which a 
rigorous solution is being sought, one is that of finding the 
scattered field when a plane wave is incident upon a sphe- 
roid. Several methods of obtaining solutions to such prob- 
lems have been proposed in recent years, The purpose of 
the dissertation is to examine two of the proposed methods 
and to use them to obtain third-order approximations to 
the field scattered by a perfectly conducting prolate sphe- 
roid illuminated by a plane electromagnetic wave. 

Both methods used may be considered extensions to in- 
clude dynamic terms of Rayleigh’s static solution. The 
incident field is expanded in an infinite series in powers of 
the wave number k, and it is assumed that the scattered 
field admits of a similar representation. In the first 
method of solution, proposed by C. T. Tai in 1952, the co- 
efficients of successive powers of k are found in terms of 
solutions of the vector Laplace equation and a similar 
equation of higher order. To determine these coefficients 
it is necessary to use the boundary conditions at the sur- 
face of the spheroid and a radiation condition at infinity on 
the scattered field. The second method of solution, pro- 
posed by A. F. Stevenson in 1953, reduces the problem to 
one of finding a particular solution to a non-homogeneous 
vector differential equation and of solving Laplace’s: equa- 
tion, subject to a set of boundary conditions. In the latter 
method it is not necessary to employ directly a radiation 
condition on the scattered field, although it is necessary to 
use this condition indirectly in order to fully utilize the 
power of potential theory. 82 pages. $2.00. Mic 57-1671 


VARIATIONAL CALCULATIONS OF THE 
IMPEDANCE PARAMETERS OF 
COUPLED ANTENNAS 


(Publication No. 20,701) 


Curt Albert Levis, Ph.D. 
The Ohio State University, 1956 


A variational method of calculating approximately the 
impedance of an isolated antenna is extended to systems of 
coupled antennas. A similar extension is made for the 
reaction concept approach to the same problem. Two 
types of antenna systems are considered, viz., arrays of 
conductors excited at gaps by means of two-wire trans- 
mission lines and arrays of slots formed by the termina- 
tion of waveguides in an infinite conducting sheet perpen- 
dicular to their axes. 

In each of the methods certain unknown fields or cur- 
rents are approximated by a linear combination of vector 
functions. When the reaction concept is used, the coeffi- 
cients of these functions are determined by forcing the 
reaction of the approximation with selected test sources 
to be equal to the reaction of the true fields with the same 
test sources. In the variational method the corresponding 
coefficients are determined by a Rayleigh-Ritz procedure. 





In each case explicit formulas for the impedance (or ad- 
mittance) parameters are obtained. They involve only the 
approximating functions and the geometry of the system. 
The formulas derived by the two methods are identical for 
the waveguide systems and also for the conducting antenna 
systems when the admittances of the gaps are negligible. 
The theory is applied to two-element Yagi-Uda arrays, 
with two approximating functions (the sine and tapered 
cosine) per element used for the approximations. The re- 
sults are developed up to the point of numerical evaluation. 
The theory is also applied to arrays of two annular slots, 
with one approximating function (a radial electric field 
corresponding to the TEM mode) in each slot. The mutual 
conductance of two identical slots is calculated numeri- 
cally. The results are tabulated and shown graphically for 
(d/b)= 2.0, 2.5, 3.0, 4.0; (b/a) - 1.50, 2.34, 4.00, 10.00; 
0<(b/A)<0.45, where a is the inner diameter and b the 
outer diameter of the slots, d the center to center spacing, 
and A the wavelength. Agreement with experimental val- 
ues available in the literature is obtained within the experi- 
mental error. 161 pages. $2.15. Mic 57-1672 


DIPOLE POTENTIALS IN THREE 
DIMENSIONAL CONDUCTING MEDIA WITH 
APPLICATION TO VECTORCARDIOGRA PHY 


(Publication No. 20,799) 


Robert H. Okada, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr, H. P. Schwan 


In general, this thesis concerns the application of physi- 
cal and mathematical principles to the electrical events in 
the human body due to heart action. The heart is a com- 
plex electrical generator which causes currents to flow in 
the inhomogeneous body medium. The electrical engineer - 
ing approach is to determine the state and manner of the 
generator from surface potentials. 

Previous investigators have solved Laplace’s equation 
for a current dipole in various two dimensional shapes, a 
sphere, and an infinite length cylinder. This thesis con- 
tains the solution for a dipole of arbitrary location and 
orientation in a finite length circular cylinder. Although 
the heart and body are only crudely approximated by these 
simplifying assumptions, the solutions are of value in 
studying three dimensional potential distributions. 

A model cylinder and dipole generator were checked 
against the mathematical solution and then used to generate 
an “image surface.” This “image surface” is a geometri- 
cal representation useful for analyzing and predicting po- 
tentials in a volume conductor excited by a dipole. By 
comparing these results with a previously determined 
“image surface” of a torso model, the effects of shape on 
surface potentials was studied. The conclusion was that 
the cylinder was a good approximation to the torso with 
regard to surface potentials and had the advantage of math- 
ematical solution. 

Another phase of investigation was the determination of 
“normal patterns for vectorcardiographs using an accurate 
reference frame. This involved the recording of the 
strength and direction of an equivalent dipole heart vector 
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after eliminating the effects of dipole location and physical 
orientation in the body. A research type vectorcardiograph 
was designed and constructed which included compensating 
networks and an electronic resolver. The networks were 
designed to provide pure orthogonal dipole components 
based on previous model studies. The resolver took this 
information and presented it on a cathode ray oscilloscope 
such that any view of the original three dimensional repre- 
sentation could be displayed by rotating two control dials. 
Certain normal characteristics were determined based on 
a study of 100 humans. 

In an attempt to get a better equivalent generator than 
a Single dipole, potentials produced by multiple dipoles 
were studied. The method used was to determine poten- 
tials over a spherical boundary produced by two dipoles 
and to compare this to the potentials produced by a single 
“equivalent” dipole. The “equivalent” dipole was deter- 
mined by defining it such that the surface integral of poten- 
tial was the same as for the two dipole case. The results 
were stated in terms of how well two dipoles of random 
orientation and location could be represented by a single 
dipole. It was concluded that dipoles of a tangential orien- 
tation could be replaced by a single dipole better than ra- 
dially oriented ones. 

The effects of the highly conductive intracavitary blood 
mass on surface potentials produced by multiple dipoles 
was investigated experimentally. A hemispherical heart 
model with 33 dipoles located on it was constructed and 
used in a cylindrical tank. Conducting material represent- 
ing the inhomogeneity was placed near the generator and 
its effects on the surface potentials noted. The conclusion 
was that the intracavitary blood mass causes the potentials 
produced by two dipoles to approach the potentials pro- 
duced by a single equivalent dipole. 

108 pages. $2.00. Mic 57-1673 


THEORETICAL AND EXPERIMENTAL STUDY 
ON THE MILLIMETER-WAVE CAVITY 
BARKHAUSEN-KURZ OSCILLATOR 


(Publication No. 20,731) 


Michiyuki Uenohara, Ph.D. 
The Ohio State University, 1956 


Geometrical simplicity and superiority of the theoreti- 
cal characteristics are very important factors in extend- 
ing microwave tube research into the millimeter wave 
range. 

The objectives of the research are to study theoreti- 
cally and experimentally the characteristics of the mag- 
netically focused Barkhausen-Kurz oscillator and to ex- 
plore the direction of research and the design factors of 
the millimeter-wave cavity Barkhausen-Kurz oscillator. 

An oscillator employing a magnetically focused elec- 
tron stream traveling in an electric field resulting from a 
parabolic potential distribution can be operated as a 
Barkhausen-Kurz type of oscillator. The parabolic cylin- 
ders constructed as four electrodes are designated as the 
anodes or cavity resonators, the repeller, and the cathode. 
Electrons perform simple harmonic oscillation across the 
gaps of the cavity resonators, which are located in the 
center of the hyperbolic-shaped anodes. Insofar as an 





accurate parabolic potential distribution is achieved, the 
oscillation frequency of the electrons is independent of 
their amplitudes, and they therefore remain in proper 
phase with the high-frequency field at successive transits. 

A section of the dissertation contains a theoretical 
discussion of the operation of this device, ranging from a 
simple small-signal theory under the ideal high-frequency 
field distribution to a large-signal theory under the gen- 
eral high-frequency field distribution in the entire interac- 
tion space. The background theory of the electrode design 
and the magnetic focusing problem are also discussed. 
The calculations of the high-frequency potential distribu- 
tion in the interaction space are carried out for different 
electrode dimensions, and the results of these are applied 
to the calculation of the gap modulation coefficient and the 
large-signal theory. According to the large-signal theory, 
it is found that the efficiency increases as the ac gap volt- 
age decreases. If the ac gap voltage is very small, the 
efficiency is found to approach 100 per cent. In this case, 
the effect of the emission velocity cannot be neglected, 
and this effect is also calculated. The starting current is 
infinitesimally small if many multiple transits are utilized. 

The planar -type 3-cm. wave-length oscillator, 1-cm. 
wave-length oscillator, 6-mm. wave-length oscillator, and 
the axially symmetrical 3-cm. wave-length oscillator were 
built in the past four years. The theoretical results are 
in substantial agreement with experimental results. 
A maximum oscillation frequency of 48,387 Mc. has 
been obtained. A maximum output power of 1.8 watts and 
a maximum efficiency of 14 per cent have been obtained at 
3 cm. and 430 milliwatts and 12 per cent atl cm. Beam- 
starting currents lower than 1 milliampere have been ob- 
served in the entire frequency region, and the starting 
current was as low as 0.1 ma. at 10,000 Mc. About 
20 per cent electronic frequency tuning has been accom- 
plished with a low Q resonant circuit. The important de- 
sign factors have been determined theoretically and experi- 
mentally. They are discussed in detail in the work. The 
magnetically focused Barkhausen-Kurz oscillator has 
some definite advantages over the reflex klystron and the 
retarding-field oscillator. The Barkhausen tube described 
herein has higher efficiency, lower starting current, and 
broader electronic tuning. The total hours spent on this 
research were negligibly small as compared with those 
spent on the other tubes. After intensive study of the me- 
chanical and circuital construction, the magnetically fo- 
cused Barkhausen-Kurz oscillator should become a very 
excellent millimeter wave oscillator. 

224 pages. $2.90. Mic 57-1674 
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ENGINEERING, MECHANICAL 


ON A MECHANISM FOR THE INTERACTION 
OF PLANE TRAVELLING SHOCK WAVES 
STRIKING RIGID GRID-LIKE 
STRUCTURES HEAD ON 


(Publication No. 20,851) 


Harold Oscar Barthel, Ph.D. 
University of Dlinois, 1957 


A possible mechanism is proposed for the head-on col- 
lision of a plane travelling shock wave, moving in a perfect 
gas having a constant specific heat, striking a rigid grid 
mounted in its path. The flow model devised is based on 
the simultaneous consideration of the overall wave pattern 
and the local flow pattern in the vicinity of the constriction. 
In formulating it, the overall wave pattern is simplified so 
that one-dimensional concepts can be introduced to de- 
scribe the wave elements appearing in the various differ - 
ent wave patterns where an incident shock wave, a trans- 
mitted shock wave and a contact surface are always present 
while a moving reflected shock wave, an auxiliary trans- 
mitted shock wave and a rarefaction wave are sometimes 
present, depending upon the strength of the incident shock 
wave and the geometry of the grid. Considering the flow 
through the grid, the assumption is made that it may be 
represented by a steady adiabatic flow which is reversibly 
accelerated to the minimum flow cross-section and subse- 
quently irreversibly expanded into a sudden enlargement of 
the cross-section for which the theoretical base pressure 
is used. As a result of this analysis, the strengths of the 
reflected and transmitted shock waves could be calculated 
directly over a limited, but fairly large, range of incident 
shock strengths for several grid configurations for which 
the simplifying assumptions for the grid flow appear to be 
in reasonable agreement with the actual physical flow con- 
ditions. Such grids would have passages which are rela- 
tively short compared to their hydraulic radius, either of 
the nozzle type, i.e., with rounded approach and attached 
through flow, or of the orifice type, i.e., with sharp edges 
causing separation and formation of a vena contracta. 
Moreover, a criterion is presented which is indicative of 
the possibility of the rapid attainment of the steady base 
pressure and the effects which non-steady base pressures 
cause in the flow model. 

An experimental investigation in which the value of the 
incident shock Mach number ranged between 1.0 and 2.2 
was conducted in the University of Illinois Shock Tube 
Laboratory using a 40% open, two-dimensional grid having 
a rounded approach section and 40% and 72.3% open grids 
having drilled holes with sharp edges on both sides of the 
grid, 

The results for both the reflected and transmitted 
shock wave pressures, obtained by the reduction of inter - 
ferogram pictures, are compared with the theoretically 
predicted values and the observed behavior is explained 
on the basis of the previously mentioned criterion. Gen- 
erally good agreement between experimental and predicted 
results was obtained, so that the theory may be of consid- 
erable benefit in solving similar or related problems. 

72 pages. $2.00. Mic 57-1675 





A PORTABLE NAILING MACHINE 
(Publication No. 21,095) 


Luther J. Haynes, Ed.D. 
Bradley University, 1956 


The purpose of this study is to design and construct a 
powered portable nailing device with an automatic feeding 
attachment which will be practical in wood construction. 
Because of its complexity, it is entitled a nailing machine. 

The time involved in the development and construction 
of this machine covered a period of four years. 

Inspiration for developing ideas needed for solutions of 
various problems encountered was found through reading, 
in consultations with others, and in examination of various 
mechanical devices and tools. Factual data for any given 
problem were obtained from handbooks and manuals on the 
subject. 

Exploration of various mechanical principles was ac- 
complished by testing working models constructed for this 
purpose. Several models were constructed and tested for 
performance before a practical machine was developed, 

The final result was an efficient portable nailing ma- 
chine essential in modern methods of wood construction. 

23 pages. $2.00. Mic 57-1676 


THE TRANSMISSION OF THERMOELECTRIC 
VOLTAGES THROUGH SLIDING CONTACTS 
OF BASE THERMOCOUPLE MATERIALS 


(Publication No. 21,087) 


Charles Edward Jones, Ph.D. 
Cornell University, 1957 


Electrical potentials of thermoelectric magnitudes 
were transmitted through sliding contacts of five base 
thermocouple materials. Solid slip rings were rotated in 
contact with two similar brushes. Transmission errors 
classified as “polarized steady” and “unpolarized transient” 
were measured. The effects of rubbing velocity, brush 
pressure and ring diameter variations were also meas- 
ured. The superiority of wire brushes over solid brushes 
and the adverse effects of lubrication were demonstrated. 
It was shown that, in general, transmission errors very 
directly with speed and brush load and inversely with cool- 
ing surface area, 66 pages. $2.00. Mic 57-1677 


THE EVALUATION OF FUEL ADDITIVES 
FOR REDUCING THE CORROSIVENESS OF 
RESIDUAL FUEL COMBUSTION PRODUCTS 


(Publication No. 19,652) 


William Elwin Young, Ph.D. 
University of Pittsburgh, 1956 


Vanadium pentoxide and sodium sulphate in the com- 
bustion products of residual fuel oil are the cause of seri- 
ous attack on the refractory alloys used in present-day 
gas turbines and may actually render the machine 
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inoperative after only a few hours of exposure. Unfortu- 
nately, the gas turbine must use such fuel in order to 
maintain its competitive position. 

The purpose of this thesis is to evaluate the effect of 
additives to residual fuel for the purpose of reducing or 
preventing the corrosion due to the combustion products. 
In it are described: (a) test equipment to reproduce actual 
gas turbine operating conditions; (b) a measuring technique 
for determining the extent of corrosive attack; (c) an ap- 
paratus to measure the fusion temperature of microscopic 
ash samples while under visual observation; and (d) a the- 
oretical approach suggesting a mechanism by which certain 
additives may render a corrosive fuel safe for gas turbine 
consumption. 

The effect of burner operating conditions both on the 
corrosivity of a given fuel and on the ability of an additive 
to inhibit attack is shown, and a correlation between the 
fusion characteristics of the fuel ash and corrosivity is 
presented. On the basis of both theory and test data it was 
concluded that: 


(a) Calcium would be an unsatisfactory additive since it 
tended to form a stable, low melting point sulphate at 
gas turbine operating conditions. 

(b) Magnesium would be satisfactory at low pressures but 
might tend to form increasing amounts of low melting 
sulphate as the pressure level was raised. 

(c) Aluminum seemed to offer the best possibility of suc- 
cess since it formed a stable oxide or a sulphate de- 
composing at temperatures lower than encountered in 
gas turbine practice. 


Although the data reported represents several years of 
intensive investigation, much additional work of the char- 
acter described will be necessary before the mechanism 
of attack is clearly understood and the problem completely 
solved. 109 pages. $2.00. Mic 57-1678 


ENGINEERING, METALLURGY 


THE DECOMPOSITION OF AUSTENITE 
IN IRON-CHROMIUM ALLOYS 


(Publication No. 20,952) 


Joseph Sanson Bryner, Ph.D. 
The Pennsylvania State University, 1957 


The austenite-to-ferrite transformation in carbon-free, 
iron-chromium alloys was investigated using electrical 
resistance measurements, thermal analysis, hardness 
tests, microscopic examination, and x-ray diffraction. 

The transformation is controlled by a diffusion mech- 
anism at higher temperatures. The sluggishness of trans- 
formation within the equilibrium two-phase region is cor- 
related with the amount of chromium migration required. 
The temperature at which transformation begins on cooling 
decreases as the cooling rate is increased. The magnitude 
of the temperature depression at constant cooling rate, and 
the time for complete isothermal transformation at sub- 
critical temperatures increase as the alloy composition 
approaches that of the minimum of the gamma loop. 





Transformation at 800° C. and below begins and proceeds 
rapidly, indicating that chromium migration is not in- 
volved. The tendency toward nucleation by a shear mech- 
anism increases as the transformation temperature is de- 
creased. ) 

Strain-hardening caused by the volume expansion dur - 
ing transformation, and by thermal stresses produces 
variations in the hardness of the transformation products 
with transformation temperature. Austenite stabilization 
in specimens subjected to interrupted quenching is caused 
by relief of thermal stresses during the interruption. 

It is suggested that the effect of chromium additions to 
iron-chromium -carbon alloys upon the sluggishness of 
austenite transformation at subcritical temperatures is re- 
lated to the increase in the chromium content of iron- 
chromium carbides with the chromium content of the alloy. 

143 pages. $2.00. Mic 57-1679 


INFLUENCE OF SAND GRAIN DISTRIBUTION 
AND RELATED VARIABLES ON GREEN 
SAND CASTING FINISH 


(Publication No. 20,706) 


Clyde Emmor McQuiston, Ph.D. 
The Ohio State University, 1956 


A study was made to determine the effects of variables 
of the sand grain distribution and a method of compacting 
sand mixtures on green sand casting finish. Castings were 
poured in sand mixtures made from specially designed and 
blended sand grain distributions. The three controlled 
variables of the sand grain distribution were mean, stand- 
ard deviation, and skewness. Compaction of the sand mix- 
tures was accomplished by applying a squeeze pressure in 
a Buehler press. The alloy used was gray cast iron. An 
analysis of variance technique used to evaluate the results 
indicated that all factors investigated contributed to surface 
roughness. From a regression analysis it was found that 
the mean is the most important factor producing surface 
roughness. The standard deviation contributes to surface 
roughness but to a lesser degree than the mean, and the 
effects of skewness and squeeze pressure were minor by 
comparison. A high degree of correlation existed between 
green permeability of the sand mixture and surface rough- 
ness. This permits a simple and accurate means of pre- 
dicting the surface roughness. In the study, castings were 
made with surface roughness which approached lathe finish. 

174 pages. $2.30. Mic 57-1680 


A STUDY OF COPPER-RICH ALLOYS OF THE 
SYSTEM COPPER-ZIRCONIUM-ZINC 


(Publication No. 20,974) 
Walter Showak, Ph.D. 
The Pennsylvania State University, 1957 


A study has been made of the equilibrium phase rela- 
tions in the copper-rich corner of the ternary system 
copper -zirconium-zinc (95-60 percent copper and 0.3-3.0 
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percent zirconium) by methods of metallographic, thermal 
and X-ray diffraction analyses. Isothermal- and vertical- 
section diagrams have been determined for the range of 
alloy compositions studied. The alpha solid solution region 
in the ternary system is very restricted, and in the pres- 
ence of only 0.3 weight percent zirconium, the ternary al- 
loys are two-phase structures. A ternary peritectic reac- 
tion occurs at 815 + 2°C. 

A minor study made on the phase equilibria in copper - 
rich alloys from the copper-zirconium system indicates 
that the solid solubility of zirconium in copper is less than 
0.3 percert at the eutectic temperature of 973°C. This 
solubility is considerably lower than indicated by the pub- 
lished phase diagram for this system. 

Some of the alloys of the ternary copper -zirconium - 
zinc system are age-hardenable, but the degree of improve- 
ment in mechanical properties obtained by aging is quite 
small and of no commercial significance. The best aging 
response is found in the zirconium brasses containing ap- 
proximately 0.2 percent zirconium, and two-phase alloys 
consisting of alpha plus intermetallic compound with more 





than 0.5 percent zirconium show a negligible hardness in- 
crease on aging. 

The mechanical properties of rod stock of some of the 
two-phase zirconium brasses in the annealed and cold- 
worked conditions have been evaluated, but they are not 
particularly superior to those of alpha brass, For a given 
copper content, the yield and tensile strengths of both the 
annealed and cold-worked ternary alloys increased slightly 
with increasing zirconium concentration and the ductility 
decreased markedly. 

The zirconium brasses show a finer grain size than 
brass annealed at the same temperatures, and the rate of 
grain growth in these alloys is less than that of brass. 
Plastically deformed copper-zirconium-zinc alloys ex- 
hibit a greater resistance to softening at elevated temper - 
atures (500°C) than copper-zinc alloys. 

Although all the two-phase zirconium brasses investi- 
gated were successfully hot-worked by swaging and roll- 
ing, they had a great tendency to crack during cold rolling 
owing to a brittle compound phase. 

173 pages. $2.30. Mic 57-1681 
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A STUDIO PROJECT IN SCULPTURE 
(Publication No. 20,659) 


Josiah Landis Merrill Baird III, Ph.D. 
The Ohio State University, 1956 


The dissertation is a presentation of a studio project in 
sculpture and a commentary on contemporary sculpture. 
The project consisted of designing and executing particular 
pieces of sculpture, twenty in all, of which three architec- 
tural ceramic relief panels constitute the major works. In 
the commentary the author has presented some ideas on 
what appears fundamental to him at this period of develop- 
ment in his work. Included also is an explanation of the 
technical process involved in the execution of the major 
works in the project. 

The material in this presentation is divided into two 
parts. Part One, the commentary, includes an analysis of 
contemporary sculpture and a description of the architec- 
tural ceramic relief panels. Part Two is a photographic 
presentation of the project. 

The analysis of contemporary sculpture indicates the 
origin, nature, and scope of sculpture today as they appear 
to the author. The description of the architectural ceramic 
relief panels presents some of the problems involved in 
this work when executed as a commission. The description 
of the process used in the architectural panels explains 
how these works were executed. 

Few American sculptors, in contrast to those in Europe, 
are exploring the potential of large ceramic sculpture in 
relation to architecture. The author has therefore included 
details about the process both to enable the reader to better 
understand the scope of the work and to assist those who 
may be interested in exploring further in this direction. 

In the photographic presentation, the completed 





project work is presented graphically in sixty-five 
plates. 131 pages. $2.00. Mic 57-1682 


CONCEPTION, TECHNICAL DEVELOPMENT, 
AND EXECUTION OF A TRANSPARENT 
GLASS MOSAIC IN THE BAPTISTRY OF 
SAINT STEPHEN’S EPISCOPAL CHURCH 


(Publication No. 20,675) 


Charles Le Moyne Dietz, Ph.D. 
The Ohio State University, 1956 


A transparent glass mosaic mural demonstrating the 
use of new materials and techniques completed in the 
Baptistry of Saint Stephen’s Episcopal Church in July, 1956, 
represents the objective and conclusion of this dissertation. 
The work in progress and the final result are documented 
by seventeen photographs in black and white and five in 
color. 

This documentation is further developed by a statement 
of the purposes and procedures of research, the history of 
mosaic media and techniques, the iconography of Saint 
Stephen, and working methods both technical and aesthetic. 

The purposes were defined in terms of the attainment 
of two principal objectives: the discovery and development 
of a new art medium and technique and the application of 
the new art medium and technique to the creation of a 
mural, These objectives were further exemplified in the 
following ways. 

The discovery and development of a new art medium 


should satisfy these subsequent considerations: 
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(1) It should be evolutionary in character, employing 
Only those aspects of related traditional media and tech- 
nique that have significance to contemporary expression. 

(2) It should take advantage of contemporary materials, 
be adaptable to large scale murals, be convenient and flex- 
ible in its use, and be generally available to artists. 

(3) It should possess high potential for effective visual 
Stimulation and a wide range of expressive pictorial 
means, 

The application of the new medium and technique to the 
creation of a mural should satisfy the following considera- 
tions: 

(1) The mural thus created should be integrated with an 
example of contemporary architecture. 

(2) It should contribute to the community and to the 
culture of the times as an original public work of art. 

(3) It should increase the aesthetic experience of the 
artist by providing the opportunity for growth in both tech- 
nical and artistic insights. 

With the selection of the locus as the Baptistry of Saint 
Stephen’s Episcopal Church, Columbus, Ohio, and the selec- 
tion of mosaic as the general field of media research, a 
brief review of mosaic media, techniques, and their visual 
effects was conducted, This was used as a background 
against which new types of tessera, adhesive, and technical 
procedures were developed. The technical and aesthetic 
procedures were limited to those easily available to the 
artist. 

The new medium, employing a light, thin, transparent 
glass tessera backed with color and adhered with polyvinyl 
acetate emulsion, was developed in the creation of the 
mosaic mural. The methodology, construction, and con- 
clusions, both technical and aesthetic, are dealt with in the 
written exposition. Two appendixes are included. The 
first concerns the additional minor projects related to the 
mosaic, such as the design and execution of a chandelier, 
and the second is adetailed account of technical procedures. 

144 pages. $2.00. Mic 57-1683 














AN EXHIBITION OF PAINTINGS, 
ACCOMPANIED BY A JOURNAL ON THE 
NATURE OF THE CREATIVE PROCESS 

AND THE ACT OF PAINTING 


(Publication No. 20,697) 


Jeanne Boardman Knorr, Ph.D. 
The Ohio State University, 1956 


The nature of the research has been of a personal kind. 
The dissertation consists of an exhibition of paintings and 
drawings executed from 1954 to 1956. The exhibition was 
held at the Ohio Union at the Ohio State University from 
June 18 to July 7, 1956. The paintings and drawings, which 
are reproduced photographically, are accompanied by ex- 
cerpts from the artist’s journal. The journal was written 
concurrently with the execution of the paintings, and docu- 
ments the growth and development of the creative process. 

At the beginning of the research the necessity of being 
identified with a metaphysical position was realized. 
Bergson was most influential in affecting the research at 
this point; his view in regard to intuition was particularly 
useful in seeking a referent of value for the painter. 





Creative intuition has been defined in the study as a force 
beyond the individual with which he can have an immediate 
identification. Both the conscious and unconscious aspects 
of personality are considered a part of what is called 
“duration,” which is in a continual flux or flow of move- 
ment. Duration is regarded as that part of the personality 
through which the immediate identification with intuition 
can be known. It is then perpetuated through the creative 
process and, hence, symbolized through the painting. 

The problem of finding pictorial and verbal symbols 
has been one of the major concerns of the research, It 
was necessary to find a referent in painting which could 
be structured in form and realized through a process. 
Perception is significant, but seeing things as subject mat- 
ter only does not give a knowledge of what is beyond the 
object. The basic nature of abstraction has to be under- 
stood and used in painting. The painting’s “meaning,” 
which is conveyed through the plastic image, is a synthe- 
sis and unification of form and content. 

Through creative intuition and the creative process a 
way has been found to symbolize pictorially. This was the 
major problem of the research. 

The conclusions are: for the painter there must be a 
referent not given solely by the use and manipulation of 
paint, but which comes from experience, particularly with 
nature, and which then becomes a “feed-back” for the act 
of painting. A referent based upon reason alone cannot 
give the artist an adequate subject; it must come from 
feeling as well as from reason and intuition. These must 
be synthesized in the process of creativity. The painting 
becomes a symbol in which “content” can be found. 

This research, involving the points which have been 
given, has been carried to a conclusion in the paintings 
which are reproduced in the dissertation in a series of 
photographs. 112 pages. $2.00. Mic 57-1684 


EDUCATION IN CERAMIC ART 
IN THE UNITED STATES 


(Publication No. 20,711) 


Dorothy Wilson Perkins, Ph.D. 
The Ohio State University, 1956 


The intent of the study was to bring together widely 
scattered information concerning the establishment and 
growth of formal education in ceramic art in the United 
States. A better basis of understanding concerning such 
education was sought. 

Three appropriate questions concerning formal educa- 
tion in ceramic art were proposed: (1) How has education 
in ceramic art achieved its present position? (2) What is 
the present position? and (3) What future position may be 
anticipated? The first question resulted in the compila- 
tion of a history of those persons and institutions which 
influenced the establishment and growth of formal educa- 
tion in ceramic art. The second query was answered by 
means of a nation-wide survey of schools, colleges, and 
universities which currently offer ceramic art study. A 
reply to the third question was formulated by drawing upon 
the replies to the first two and considering possible de- 
velopments in economics, psychology, and sociology. 

The investigation indicated that the future position of 
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education in ceramic art will be of increasing magnitude 
and importance. This fact is, in the writer’s opinion, con- 
firmed by a growing consciousness of man’s needs, par- 
ticularly of those psychological needs which rarely find 
satisfactior in the workaday world. It is in answer to 
problems of this order that education in ceramic art may 
play an increasingly important part. 

326 pages. $4.20. Mic 57-1685 


AN INVESTIGATION OF EXPERIMENTALISM AS 
APPLIED TO CREATIVITY AND CERAMIC MEDIA 


(Publication No. 20,712) 


Lyle Nathaniel Perkins, Ph.D. 
The Ohio State University, 1956 


This study tests experimentalism as applied to crea- 
tivity generally, and to ceramic media specifically. The 
results of the investigation are presented in two ways: 
through the text and through a photographic record of ex- 
perimentation with materials. 

The text investigates the need for: (1) a dissolution of 
dualistic thought in the arts; (2) a broader acceptance of 
creativity in all areas as an aid to art; and (3) an applica- 
tion of experimental method — viewed as intelligent action 
— as an aid to creativity. 

The dualism stems from man’s struggle with “mind” 
or “matter,” and has encouraged belief in a mystical, un- 
definable quality in art. The dualism can be dissolved by: 
(1) placing equal emphasis on both the so-called entities 
(mind, matter; beautiful, useful; fine art, utilitarian art) 
rather than on one or the other, or (2) accepting the the- 
ory that two extremes do not exist, that, in reality, they 
are one function. When either of these positions is held, 
a less restrictive point of view concerning what com- 
prises art will result and mysticism will vanish. 

“Creativity,” like “art,” is held to narrow confines by 
popular definition. It is not an act over which the artist 
holds a monopoly but the effects of all of man’s creative 
acts which serve as aids to art. 

The application of experimentalism provides a means 
of increasing creativity, not only in “art,” but in all hu- 
man activity. The experimental method, based on an as- 
surance in man’s mental capacities, offers a way to pio- 
neer into the unknown. 

The three-dimensional portion of the study represents 
a personal search which led from traditionally recognized 
clay forms to ceramic shapes and materials less fre- 
quently encountered. Forms made were aids to the ex- 
pression of ideas. The results of each experiment sug- 
gested possibilities for further exploration. Creativity 
was stimulated and it lead:‘to the production of yet unre- 
alized configurations. 

The work shown was not accomplished by an emotive 
outpouring of undisciplined action. It was done by draw- 
ing upon knowledge which, as past experiences function- 
ing in relationship to the problems confronted, was modi- 
fied and altered, The particular form of art, ceramic, in 
which the experimentation was done lent itself peculiarly 
to the demands of the experimental attitude and, in return, 
gained in significance for the advancement of creativity. 

100 pages. $2.00. Mic 57-1686 





THE HISTORY OF CARE FOR THE MENTALLY 
ILL IN PENNSYLVANIA AS DEPICTED 
BY THE EXECUTION OF A MURAL 


(Publication No. 20,984) 


Eugene C. Wallin, Ed.D. 
The Pennsylvania State University, 1957 


“The History of Care for the Mentally Il in Pennsyl- 
vania,” a mural commissioned by the Pennsylvania De- 
partment of Welfare, reflects a program seeking to in- 
crease and improve care for the public charges of this 
State. To attract public attention to this program, the 
mural invites inspection from the lobby of the Hollidays- 
burg State Hospital Admissions Building, as well as from 
an extensive lawn frontage and public thoroughfare passing 
nearby. These varying points of inspection are allowed by 
a mural suite consisting of a suspended balcony wall lo- 
cated behind a two-story high glass facade serving the 
lobby. 

Following a general plan of historical sequence, first 
representations depict early superstitions associated with 
mental illness. This offered an opportunity to select 
drama of strong visual appeal. Also important to the au- 
thor’s plan was a statement concerning the tendency of 
superstitious beliefs to be inherited by later generations 
and how these antiquated beliefs can be damaging to wel- 
fare progress seeking better care for the mentally ill. It 
is hoped that presentation of this background might weaken 
fears of the illness and resolve hesitancy to regard this 
important social responsibility. With possession of a re- 
alistic attitude, the viewer can more readily identify him- 
self with the objectives and gains of the individual con- 
tributors receiving depiction in the mural’s remaining 
areas, Within this first section of the mural the seed and 
lunar symbols indicate signs which will be employed 
throughout the painting. The seed sign serves as a symbol 
of the beneficial; the moon as a superstitious interpreta- 
tion of insanity as noted by the early American common 
term, “lunatick.” 

The mural continues by presenting Miss Dorothea Lynde 
Dix, social welfare worker of nineteenth century America. 
She is seen depicted in drama suggesting her self- 
appointed crusade to better conditions resulting from so- 
ciety’s neglect of the deranged. Her role in the mural is 
to provide example for contemporaneous action. Shown at 
Miss Dix’s side is Doctor Thomas S. Kirkbride, a note- 
worthy Pennsylvania contributor in improved mental hos- 
pital planning. 

Although Benjamin Rush chronologically precedes Miss 
Dix, he graphically follows the lady philanthropist to serve 
as an introductory figure to the concluding depictions of 
research and modern care. The moon is reintroduced into 
the mural with the first appearance of Doctor Rush, and in 
subsequent panels is shown in successive stages of eclipse, 
to indicate the gradual dispelling of superstitions about the 
moon as a factor in mental illness. He is seen as the 
transitional figure ushering out the old superstitions and 
calling forth the modern era. A native Philadelphian, his 
inclusion was further prompted by his importance to eight- 
eenth century psychiatry and the founding of modern psy- 
chiatry. 

The concluding section of the mural portrays the 
modern era of care for the mentally ill. Providing an 
illustration of the same drug source for both early and 
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contemporary medicine, a research worker reintroduces 
the Rauwolfia plant, Previously the plant made appearance 
within the introductory section denoting its use by early 
medicine men, Arising from this minor to a major role in 
the concluding panel, the plant is allowed to serve as a sign 
symbolically making a comparison between modern ad- 
vances and early explorations. Within this same area, 
stating the need for care, three figures personify the men- 
tally ill extending hands for the seed of modern technology. 
In such a manner a note of hope is offered the hospital 
viewer. 





A very valuable aid to the artist’s identification with 
mural topics, and consequently to his eventual visualiza- 
tion of them, is historical research, including examination 
of original documents. Technical experimentation revealed 
the need for an oil medium which provided a full range of 
viscosity to accommodate various brush manipulations, 
and a slow rate of drying. The whole project proves that 
the mural is an appropriate form for presenting the events 
which make up the progress in methods for caring for the 
mentally ill, and for interesting Pennsylvanians in welfare 
progress. 141 pages. $2.00. Mic 57-1687 
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LYNN RIGGS: OKLAHOMA DRAMATIST 
(Publication No. 20,808) 


Eloise Wilson, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Thomas P, Haviland 


Since the Theatre Guild’s production of Green Grow 
The Lilacs in 1931 and the musical, Oklahoma, in 1943, 
Lynn Riggs has been closely identified with the folkways of 
Oklahoma. Felix Sper has rated Riggs as one of the ten 
American playwrights who have most successfully trans- 
lated the idiom and ways of the folk into effective stage 
terms. 

The purpose of this study is to survey and evaluate the 
extent to which Lynn Riggs (1899-1954) used in his plays 
the folkways of Oklahoma, Having been born to a part 
Cherokee mother and a farmer-rancher father, Riggs had 
ample opportunity to hear and observe much of the lore 
known to the Indians, cowboys, and dry-land farmers. 

Oklahoma has a unique base of Indian history and lore; 
the openings of Indian Territory from 1889 to 1891 brought 
settlers from every state in the Union and workers from 
central and southern Europe. With them came a great mix- 
ture of folk material. Furthermore, Oklahoma’s history 
has been so sharply telescoped that old men who began as 
hunters have in turn been ranchers, farmers, oil field 
workers, and capitalists. Having been born at this cross- 
roads of folk material and born with great gifts of “seeing 
- hearing,” Riggs had the opportunity to write great folk 
plays. 

When he died in 1954, Riggs left behind twenty-eight 
plays, fifteen of which have been published and twenty-five 
of which have been produced at least once. Sixteen of 
Riggs’s plays are set in Oklahoma, two in New Mexico, and 
three in the Midwest. Four of his plays have been pro- 
duced on Broadway: Green Grow The Lilacs (1931), Russet 














Mantle (1936), “Roadside” (1930), and “The Cream in the 
Well” (1941). The hero of “Roadside,” Texas, is the epi- 
tome of Western breeziness and love of freedom. In other 
plays, Riggs portrays folk types: Oklahoma primitives in 
Green Grow The Lilacs and “All The Way Home”; the con- 
fused Amerindian in a white man’s world in The Cherokee 
Night; the great cattle drivers in “Out of Dust.” 

Being a poet, Riggs filled his plays with folk speech 
that is poetic in its rhythms, imagery, and symbolism. 
Using members of his family and his neighbors in Clare- 
more, Oklahoma, as prototypes, he portrayed many strong 
and true Oklahoma characters. By incorporating in his 
plays the legends, songs, and social events of Oklahoma 
during his impressionable years (1900-1925), he has writ- 
ten dramas, particularly Green Grow, that have the the 
charm and nostalgic glow of the romantic past. 

As a playwright, Riggs has weaknesses: his plots tend 
to be weak because at structurally important points the 
poet took precedence over the playwright. In order to have 
“sreat ideas” behind his plays, Riggs often injected fever - 
ish explosions and incoherent propaganda, Furthermore, 
during the thirties, Riggs wandered too far into Freudian 
psychology and experimental forms. In 1948 he returned, 
in spirit, to Oklahoma for his source; as a result, he wrote 
his two greatest plays, “All The Way Home” and “Out of 
Dust,” neither of which has been published. 

Had cancer not ended his life in 1954, Riggs might have 
contributed much more to American literature, for he left 
unfinished a fine novel, “The Affair At Easter,” several 
unpublished short stories, and one unpublished volume of 
poetry. He never stopped his search for the right form 
and the right medium. Riggs left to America one of its 
sweetest love stories, Green Grow The Lilacs, which has 
become the perennial musical Oklahoma, the first of a 
long succession of plays in which drama is artistically 
married to music and the dance, 

209 pages. $2.75. Mic 57-1688 
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AVAILABILITY OF SEVERAL AMINO 
ACIDS IN TORULA YEAST 


(Publication No. 20,566) 


Wei Shiang Tsien, Ph.D. 
University of Minnesota, 1956 


The availability of four essential amino acids in torula 
yeast has been investigated. 

Purified diets were used for studies with rats and 
semipractical diets for studies with chicks. All experi- 
ments were of the completely randomized block design and 
all data were analyzed statistically. The availability of 
yeast amino acids to chicks and rats was estimated by 
growth rate, feed efficiency, nitrogen retention, or true 
digestibility. 

The availability of amino acids in yeast was also 





detected by the following techniques: the amino acids in 
yeast were analyzed by column chromatographic method; 
the true digestibility of lysine was determined by micro- 
biological assay; the nitrogen retention was measured by 
determining the difference of nitrogen content of chicks at 
the beginning and at the end of experiments; and the growth 
rate, feed efficiency, or protein efficiency was obtained by 
biological assay. 

The following conclusions were reached from these 
experiments: 

(1) All the essential amino acids in torula yeast are 
available but may not be so readily available as synthetic 
amino acids. 

(2) A thermolabile factor or factors of unidentified na- 
ture are presentintorula yeast and has the ability to stim- 
ulate growth in diets thought to contain adequate amounts of 
all known nutrients. 128 pages. $2.00. Mic 57-1689 


GEOGRAPHY 


THE ROLE OF IRRIGATION IN THE SOUTH 
EUROPEAN U.S.S.R. IN SOVIET AGRICULTURAL 
GROWTH: AN APPRAISAL OF THE RESOURCE 

BASE AND DEVELOPMENT PROBLEM 


(Publication No. 20,378) 


Neil Collard Field, Ph.D. 
University of Washington, 1956 


The study entails an appraisal of the problem of large- 
scale irrigation development in the semiarid and subhumid 
South European sector of the Soviet Union and includes an 
analysis of the gigantic program of irrigation reclamation 
authorized in this region during the early postwar period 
and subsequently, in large part, curtailed, The primary 
function of the study, however, is the evaluation of the po- 
tential and prospect for future development, assessed in 
terms of the regional setting and resource base and re- 
lated to broader considerations of national agricultural 
policy and growth. 

The first section of the analysis is jointly devoted to 
an examination of the physical and historical background 
of the irrigation question in the South European U.S.S.R. 
and to a synthesis of Soviet data relating to postwar de- 
velopment plans, including an evaluation of the extent to 
which the postwar program has as yet been implemented 
or is likely to be effectuated during the current decade. 

The second phase of the research involves a detailed 
analysis of irrigation need on the basis of the Thornth- 
waite concept of moisture deficiency, employing both the 
1948 and 1955 procedures of water balance evaluation. 
Physical indices of the moisture factor in the South Euro- 
pean U.S.S.R. have been assessed in relation to moisture 
conditions in zones of analogous agricultural occupance in 
North America and the arid regions of traditional irrigated 
agriculture in the Soviet Union. Annual variability of the 
moisture indices has also been investigated. 

The third segment of the study is devoted to an ap- 
praisal of the water resource base of the South European 
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U.S.S.R. from the standpoint of irrigation capability and 
potential conflicts in the allocation of surface waters. An 
inventory has been undertaken of the regional water re- 
source, together with an analysis of flow characteristics 
affecting its use potential. Water requirements for irri- 
gation have been computed and potential irrigation demand 
assessed in relation to alternative water use. The water 
balance of the Caspian Sea and effect of irrigation deple- 
tion on economic activities centered on the Caspian and, to 
a lesser extent, the Azov and Black Seas have been ana- 
lyzed in detail. 

In the concluding division of the study, reclamation 
benefits have been appraised in terms of gross production 
increment to the existing agricultural economy and the 
urgency of large-scale irrigation development in the South 
European U.S.S.R. assessed from the standpoint of the na- 
tional agricultural setting, alternative development re- 
serves, and prospective requirements at the national level 
over the next several decades. 

Employing 1953 as the base year, projected agricul- 
tural requirements of the Soviet Union over the next thirty 
years will entail an estimated 40 per cent increase in na- 
tional crop output for domestic human consumption to ab- 
sorb the expanding population at the current dietary stand- 
ard and an 80 per cent increase if the livestock component 
of the diet is to be raised to the American level. The ir- 
rigation of 14 to 15 million acres in the South European 
portion of the country, as contemplated during the early 
postwar period, would result in an estimated 13 per cent 
increment to national crop production. The maximum 
acreage which irrigation might embrace in this region 
within the foreseeable future would not likely exceed 25 
million acres. Expansion of dry farming and total elimi- 
nation of workstock offer a development reserve equiva- 
lent to, at most, a 15 to 20 per cent increase in national 
crop output for human consumption, The urgency of 
large-scale irrigation reclamation will thus hinge on the 
extent to which the productivity of existing unirrigated 
cropland can be raised in the immediate future and the 
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price the Soviet economy is willing to pay now to image 
American standards of consumer welfare and remain self- 
sufficient within the agricultural sphere. The incentive 
for extensive irrigation development in the near future 
would appear substantial. In view of the greater concen- 
tration of agricultural production in regions of significant 
moisture deficiency in the Soviet Union, irrigation in the 
long-run will undoubtedly play a far more important role 
in the Russian agricultural economy than in that of the 
United States. Allowing for the existence of an established 
dry farming economy and less favorable thermal condi- 
tions, reclamation benefits in the South European U.S.S.R. 
would be of a lesser magnitude than those accruing in re- 
sponse to irrigation in the arid traditional regions of irri- 
gated agriculture in Soviet Central Asia and the eastern 
Transcaucasus. From the standpoint of the water resource 
and untapped development reserve, however, reliance on 
irrigation to absorb a significant segment of rising produc- 
tion requirements will necessitate a progressive expansion 
of the irrigated base from the arid to the semiarid zones 
of the U.S.S.R. 229 pages. $3.00. Mic 57-1690 


AN ANALYSIS OF LAND USE IN THE 
RIO SAMALA REGION OF GUATEMALA 


(Publication No. 20,688) 


Oscar Heinz Horst, Ph.D. 
The Ohio State University, 1956 


The highland area of southwestern Guatemala is inhab- 
ited by a rapidly increasing population which is composed 
largely of Indians. As a consequence of the limited re- 
sources in this area, the increased numbers of people are 
finding it difficult to improve, let alone maintain, their ex- 
isting level of living. Resettlement of the highland popu- 
lace in hitherto unoccupied lowland regions is frequently 
suggested as a possible solution to this problem. The pres- 
ent manner of land use in both the highlands and the low- 
lands lies at the crux of the problem. 

For the purpose of investigation into this matter two 
regions were selected for study, one a highland region and 
the other a lowland region. The upland region is repre- 
sented by the Basin of Quezaltenango, which lies within the 
upper area of the Rfo Samal4. The sector of the Rio Samala 
in the Guatemalan Pacific coastal plain was chosen as the 
lowland region. 

Library work was conducted in the United States prior 
to the writer’s departure for Guatemala, and this was later 
supplemented by field work in the regions under considera- 
tion there. An extensive inquiry was made into the various 
physical and cultural factors responsible for the present 
systems of land use in these regions. 

In conclusion, it is apparent that the lowland region of- 
fers many inducements for future settlement and subse- 
quent improved use of the land. However, it is erroneous 
to assume that this can be accomplished without difficulty 
or that it will provide the cure-all for the economic ills 
inherent in the highland agricultural society. More inten- 
sive use of the lowland area involves not only a change in 
the nature of land tenure but also a greatly increased sup- 
ply of capital. Furthermore, there is no assurance that 
highland people can be lured into the unoccupied lowlands, 





and, if they can, it is doubtful whether or not the rate of 
land-use development in the lowlands could keep pace with 
the natural increase of population in the highlands, It is 
noted that numerous opportunities exist whereby the high- 
land agricultural economy could be aided by improved use 
of land within the region itself. This could be best accom- 
plished by plans which consider not only the immediate but 
also the long-range requirements of the populace. Such 
plans should be conceived in terms of resources available 
for development. 

The lowlands and highlands of Guatemala form an inte- 
gral unit which cannot be separated in terms of opportu- 
nity for future development in land use. Consequently, 
plans for future development should encompass equal con- 
sideration of the resources which each region has to offer. 

243 pages. $3.15. Mic 57-1691 


A STUDY OF SELECTED GEOGRAPHIC 
FACTORS ADJACENT TO TOPOGRAPHIC 
BOUNDARIES IN SOUTH CENTRAL OHIO 


(Publication No. 20,721) 


Vincent Kirkbride Shaudys, Ph.D. 
The Ohio State University, 1956 


The area selected for the study lies astride the physio- 
graphic boundary between the Allegheny Plateau and the 
Central Lowland. It includes parts of Fairfield, Hocking, 
Pickaway, Pike, and Vinton counties and all of Ross 
County. This location was selected because of the pro- 
nounced character of the boundary and the numerous types 
of topography found within a limited area. The southern 
limit of Pleistocene glaciation closely parallels the topo- 
graphic boundary. The western half of the area was origi- 
nally a part of the Virginia Military Lands and was settled 
by metes and bounds surveys. The eastern half lies within 
former Congress Land, which was settled by rectangular 
surveys. 

The first procedure was an analysis of topography by 
five techniques. These were based upon the five minute 
quadrangles of the U.S.G.S. topographic maps on a scale 
of 1:62,500. Topography was studied in terms of relative 
relief, texture of the terrain, average slope, flat-land 
ratio, and drainage density. Glacial, soil, and vegetative 
features were described before analyzing the cultural fea- 
tures. Settlement, population, housing, agriculture, man- 
ufacturing, transportation, incorporated areas, and politi- 
cal factors were investigated as far as possible on the 
basis of minor civil divisions. These physical and cultural 
features were mapped and utilized as the basis for con- 
clusions. 

The plateau and the lowland are strikingly different in 
cultural as well as physical elements. The plateau in gen- 
eral has greater local relief, finer texture, steeper slopes, 
less flat land, and a more dense drainage network. Glacia- 
tion has made only limited modifications of the pre- 
glacial topography in the plateau, whereas in the lowland 
it has completely altered the pre-glacial topography. Most 
of the soils of the plateau are less fertile than those of the 
lowland with the exception of small areas of bottomland 
soils. Today the lowland is less than 10 per cent forested, 
whereas approximately one-half of the plateau is forested. 
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Population density in large areas of the plateau is less 
than one-half the average for the lowland, and the plateau 
is losing population more rapidly through migration. Ona 
percentage basis, more than twice as many plateau hous - 
ing units are overcrowded and in a poorer state of repair. 
In general, less than one-half of the plateau is devoted to 
cultivated crops, whereas three-fourths or more of the 
lowland is tilled. The average value of plateau farm land 
and buildings is one-half that in the lowland. On plateau 
farms, crop yields are 10 to 20 per cent less, and there 
are fewer head of livestock per farm and per acre. More 
than 75 per cent of the industry is found in cities located 
near the boundary between the plateau and the lowland. 

The number of incorporated places is greater in the low- 
land, although they are located near the topographic bound- 
ary in about one-half the cases. Land-use planners have 
recognized that greater problems exist in the plateau, and 
both federal and state governments have attempted to im- 
prove conditions. 

On the basis of present types of land use, the plateau is 
not able to support the population density of the lowland at 
a comparable level of living. There also exists a definite 
dissimilarity in the degree to which governmental expendi- 
tures for each county were paid for by revenue from that 
county. At present the plateau area receives greater bene- 
fits per capita than the lowland. If larger areas of the 
plateau are devoted to forestry and recreational uses, out- 
ward migration of population will accelerate and greater 
amounts of state aid will be required per capita than at 
present. 262 pages. $3.40. Mic 57-1692 


THE INDUSTRIAL DEVELOPMENT OF 
SPRINGFIELD, OHIO: A STUDY IN 
ECONOMIC GEOGRAPHY 


(Publication No. 20,722) 


Mahavira Prasada Shreevastava, Ph.D. 
The Ohio State University, 1956 


One important viewpoint in the study of the industrial 
development of an urban community is that which utilizes 
the factors of production, distribution, and consumption as 
a major frame of reference. The main problem in this 





study is to view the development of the predominantly in- 
dustrial economy of Springfield, Ohio, from the beginning 
of its settlement to the present, from the standpoint of the 
influence of the various factors. Special emphasis has 
been given to the nature of the role of “land,” or to the 
geographic factor. 

Facts about the present-day conditions of manufac- 
tural affairs of the city were collected by the personal in- 
vestigation method, using a standard questionnaire for all 
the 65 selected industries. Data about various aspects of 
industrial activity, with a view to comparing them with 
those of the other large cities in Ohio, and the changes in 
these numerical data were obtained from various censuses 
of manufactures and population. For information about the 
19th century developments, historical references were 
consulted. Numerous elderly persons supplied the details 
regarding the general changes that the city has experi- 
enced over the years. 

Emphasis in this study has been on the analytical. This 
method not only allows a penetrating insight into the past 
experiences of the city and the inferring of generalizations 
and pertinent truths therefrom, it also enables one to have 
a vision of the future in store for the city. 

The present-day industrial complex has been examined 
as a whole without much regard for the details for the in- 
dividual factories. The evolution of the types of factories 
has been traced through a probe into their antecedents. 
When the present is compared with the past, many signifi- 
cant changes, bearing important reflection on the national 
trends, emerge. Problems of concern to the manufacturer 
have been investigated with a view toward better under - 
standing. 

The most important result of this investigation is the 
hierarchical arrangement in which each factor has played 
its part in the industrialization of the community. Entre- 
preneur, labor, land, capital, and government, in that hier- 
archical order, have found expression in various combina- 
tions in the industrial Springfield of today. A careful 
analysis of the industries which have failed and those that 
have been successful reveals the important role of the 
entrepreneur and the essentially passive role of land. The 
prospects for the near future are not very encouraging; 
but by 1975 the city will have attained a much more im- 
portant status in the state economy than it does today. 

333 pages. $4.30. Mic 57-1693 
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MARINE TRIASSIC STRATIGRAPHY 
IN THE EASTERN GREAT BASIN 


(Publication No. 20,919) 
David Leigh Clark, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor W.M. Furnish 


The Lower Triassic rocks of the eastern Great Basin 
provide a record of the last marine deposition in the 





Cordilleran miogeosyncline. Sections are present in east- 
ern Nevada, particularly in Elko County, and in northwest- 
ern Utah. 

This Triassic sequence can, in most cases, be divided 
into a lower shaly limestone, the Meekoceras zone, an 
upper shaly limestone, and, at the top, a thick-bedded 
limestone interval. The overall Triassic sections vary 
from 700 to 3000 feet in thickness. Redbeds are present 
only in the lower part of the Confusion, Gold Hill, and San 
Francisco sections and above the uppermost Triassic lime- 
stones near Currie. Some coarse clastics are present 
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in the lower part of several sections in northeastern 
Nevada. 

The Meekoceras zone is a prominent unit in many of 
the eastern Great Basin Triassic exposures. Ammonoids 
and nautiloids are common in this zone, and, in addition, 
many conodonts have been found in association. Pelecy- 
pods, gastropods, brachiopods, echinoderms, crinoids, 
foraminifers, and fish remains occur in beds above the 
Meekoceras interval. 

The Triassic lies unconformably on Permian through- 
out the area of study, but no angular discordance was noted. 
The uppermost Triassic beds are overlain by Tertiary or 
Recent material. 

The only age determination for the entire Triassic se- 
quence is established on the Meekoceras zone, near the 
base; this fauna represents middle Scythic. Correlation 
with adjacent sections in Idaho, Utah, and western Nevada 
indicates that equivalents of additional Lower Triassic 
zones are present in the eastern Great Basin. Clastics 
above marine limestone in.the Currie area may be Middle 
Triassic. 

Names for stratigraphic units have been established in 
adjacent areas. The Candelaria, Tobin, China Mountain, 
and Dixie Valley formations of western Nevada and the 
Moenkopi, Dinwoody, and Thaynes formations of Utah and 
Idaho can be correlated with the eastern Great Basin 
Triassic. 

Early Triassic seas invaded the eastern Great Basin 
from Idaho and transgressed Nevada from east to west. As 
the rate of subsidence varied in the miogeosyncline, marine 
tongues extended over the more stable craton to the east. 
It also appears that seas were not uniformly present over 
western Utah and eastern Nevada. A high area in north- 
eastern Nevada shed coarse detritus into the Lower Trias- 
Sic sea. In addition, redbeds accumulated in western Utah 
during early Triassic time; the source for this material 
was probably the “Nye-Lincoln” geanticline, which extended 
from southern California to the vicinity of Ely, Nevada. 
During the Middle Triassic, this regional feature was wid- 
ened and fused to the craton, occupying the position of the 
former geosyncline. 121 pages. $2.00. Mic 57-1694 











THE SURFICIAL GEOLOGY OF THE 
SOUTHEASTERN SEGMENT OF THE 
LAKE ONTARIO PLAIN, NEW YORK 


(Publication No. 20,827) 


Russell F. Kaiser, Ph.D. 
Syracuse University, 1957 


Adviser: Earl Apfel 


The surface materials in an area about 30 miles wide 
extending around the southeastern end of Lake Ontario from 
western Wayne county to northern Oswego county, New 
York were mapped, based upon an interpretation of the par- 
ent materials of the underlying soils. 

A study was made of the glacial till in the area to de- 
termine its composition and origin. In this connection, 234 
samples of till were subjected to mechanical analysis and 


120 samples of pebbles from the till were analyzed on the 
basis of lithology. 





The map of the surficial deposits demonstrates that the 
study of the soil types developed on various materials can 
yield important and detailed information concerning the 
surficial geology of an area and that soils maps provide a 
detailed base for mapping the surface geology. 

The map also shows that the surface deposits of this 
area are almost entirely the result of glaciation; either 
glacial till, deposited directly from melting ice, or glacio- 
aqueous materials deposited by meltwater and proglacial 
lakes. The exceptions are recent alluvium along stream 
channels, widely distributed swamp deposits, the deposits 
of recent lakes and minor areas of exposed bedrock. 

The distribution of lake sediments shows the area in- 
undated by glacial lakes, and the parallelism of the shore- 
lines of Lakes Iroquois and Ontario with morainic deposits 
suggests that the shorelines of the lakes were determined, 
at least in part, by the positions of the moraines. 

The increase of carbonate content of the till southward 
from the shore of Lake Ontario illustrates the close asso- 
ciation of till composition with the underlying bedrock and 
is evidence of the local derivation of the till. 

The lithologic and mechanical analyses of the till also 
indicate that the till is derived primarily from the local 
bedrock with the addition of small amounts of material 
from the north. The paucity of foreign material in the till 
is believed to be due to the obstruction of the southward 
movement of the lower, debris laden portion of the ice 
sheet by a north-facing escarpment in the Lake Ontario 
basin. The escarpment permitted only the relatively clean, 
upper portion of the ice sheet to advance into the area 
south of Lake Ontario. 319 pages. $4.10. Mic 57-1695 


PETROLOGY AND PETROGRAPHY OF THE 
DULUTH GABBRO COMPLEX NEAR 
DULUTH, MINNESOTA 


(Publication No. 20,565) 


Richard Bartlett Taylor, Ph.D. 
University of Minnesota, 1955 


Adviser: Samuel S, Goldich 


Multiple intrusions at Duluth, Minnesota, form a rock 
series that is here called the Duluth gabbro complex. Each 
of the principal rock types shows transgressive relations 
with one or more of the older units. The oldest rock is a 
coarse-grained feldspathic gabbro that was intruded into 
Keweenawan flows. This gabbro, which makes up the 
upper part of the complex, was cold when intruded by ba- 
saltic magma of a second period of intrusion that formed 
rocks that commonly are banded, and hence called the 
layered series. The gabbroic rocks of the layered series 
as well as the older anorthositic gabbro are cut by intru- 
sions of granodiorite and granophyre and by late dikes of 
basalt and aplite. 

The lower two-thirds of the complex, the layered se- 
ries, is composed chiefly of troctolite, olivine gabbro, 
feldspathic gabbro, and syenogabbro. About 15,000 feet of 
layered rocks are exposed, locally with rhythmic banding, 
fluxion structure, and gravity stratification demonstrating 
bottom accumulation by crystallization under conditions of 
active magma circulation. A series of samples collected 
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from bottom to top of the layered series, however, shows 
only limited development of cryptic layering. This lack of 
cryptic layering may be explained as the result of renewal 
of magma in the crystallizing chamber at a number of 
times, or by multiple intrusions with no single intrusion 
being of large size. 

That the rocks of the layered series of Duluth origi- 
nated at least in part by multiple intrusion is shown by 
cross-cutting relations. One separate body has been 
mapped and is designated as the Bardon’s Peak gabbro. 
The lack of chilling effects indicates that the gabbro intru- 
sions were not greatly separated in time. A close simi- 
larity in texture and mineralogy of the rocks together with 
the relatively small amount of outcrop makes it impossible 
to determine the actual number of separate intrusions. 
Near the top of the layered series there is a transition 
from gabbro to syenogabbro, and there may be a similar 
transition from syenogabbro to ferrogranodiorite. 

Intrusive granodiorite, intermediate in composition 
between syenogabbro and granophyre (‘red rock”) invali- 
dates the earlier concept of contrasted differentiation for 
the Duluth area. The rock series is similar in many re- 
spects to that of the Skaergaard intrusion in East Green- 
land, but there are some important differences that are 
best explained in terms of differences in tectonic history 
and in parent magma. The poor development of cryptic 
layering and the absence of ferrogabbro at Duluth, in con- 
trast to their remarkable development in the Skaergaard 
intrusion, are explained in that the Skaergaard magma ap- 
parently crystallized in a chamber under conditions of 
tectonic stability, whereas the Duluth region was one of 
tectonic instability during the period of development of the 
complex. The Lake Superior geosyncline was initiated 
during the accumulation of the Keweenawan flows, and the 
downwarp probably had already developed to a large extent 
before intrusion of the Duluth gabbro. 

The various rocks of the Duluth gabbro complex can be 
explained by crystallization-differentiation of basaltic 
magma, although the origin of some, such as the anortho- 
sitic gabbro and intrusive peridotite, is puzzling. The 
rocks of the layered series probably were derived from a 
basaltic magma approaching in composition that of ana- 
lysed late basalt dikes. Compared to the analyses of 
“marginal olivine gabbro” from the Skaergaard intrusion 
the Duluth parent magma appears to have been notably 
richer in K2O, TiOz, MnO, and P2Os. 

The Duluth gabbro is an immense sill-like mass that 
extends for 150 miles northeast from Duluth. Relations 
in other portions of the mass may differ from those at 
Duluth, 129 pages. $2.00. Mic 57-1696 


ORIGIN AND OCCURRENCE OF URANIUM 
IN NORTHERN MICHIGAN 


(Publication No. 20,653) 


Rollin C. Vickers, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Eugene N. Cameron 


Uranium is present in several types of deposits in 
Baraga, Marquette, Iron, Dickinson, and Gogebic Counties, 
Michigan. The largest and most important occurrences 





are in rocks of Middle Precambrian (upper Huronian) age 
and consist of “primary” occurrences of pitchblende and 
sulfides (pyrite, chalcopyrite, sphalerite, bornite, greenoc- 
kite, and galena), and secondary uranium minerals such 

as metatyuyamunite, meta-autunite, metatorbernite, and 
bassetite. All these occurrences are closely associated 
with carbonaceous slate of the Michigamme formation. 

Small concentrations of uranophane have been found in 
granite of Lower Precambrian age, and several abnor- 
mally radioactive areas in granite have been reported by 
prospectors. 

Disseminations of uranium are found in extensive 
areas of granite and in carbonaceous slates, which com- 
monly contain 0.004 percent. 

A detailed study of the uranium concentrations in rocks 
of upper Huronian age suggests that the uranium and as- 
sociated metals were leached from the carbonaceous 
slates during weathering and deposited where the environ- 
ment of the downward-moving solutions changed from 
oxidizing to mildly reducing. Evidence to support this 
theory is: 

1. All the “primary” occurrences of uranium, although 
widely distributed, are in or adjacent to carbonaceous 
slates which contain 0.004 percent uranium and as much 
as 0.1 percent total base metal. 

2. All the “primary” uranium occurrences are at or 
adjacent to the contact between oxidized rock and unoxi- 
dized rock even though various lithologic and structural 
features appear to have localized uranium deposition. 

3. The position of the uranium occurrences near the 
base of permeable and oxidized rocks suggests that the 
uranium was deposited from downward-moving solutions 
because the chemistry of uranium deposition and Eh and 
PH stability fields of the introduced minerals indicates 
that uranium would be deposited during the change of the 
solutions from oxidizing to reducing. 

4. Laboratory leaching experiments on specimens of 
pyritiferous carbonaceous slates show that all the ele- 
ments concentrated at the uranium occurrences are also 
concentrated in the leachate. 

5. Pyrite-bearing carbonaceous slates not only have 
provided an acid sulfate water that would dissolve ura- 
nium under oxidizing conditions but also have provided an 
environment sufficiently reducing for the precipitation of 
pitchblende and sulfides below the zone of oxidation. 

6. Laboratory experiments show that pyrite in con- 
tact with a dilute uranyl sulfate solution will precipitate 
hard botryoidal pitchblende at room temperatures and 
pressures. 

7. Uranium deposition occurred during a time of ex- 
tensive and profound weathering in the area of investiga- 
tion. 

8. No abnormal amounts of uranium have been found 
in any of the numerous small base metal sulfide deposits 
in the area which are believed to have formed by hydro- 
thermal processes but are not associated with carbona- 
ceous slates and oxidized iron-formation. 

The supergene processes of uranium concentration 
have produced some features which are similar to those 
observed in known hydrothermal deposits. The processes 
of uranium deposition have taken place in a commonly oc- 
curring geologic environment that may have been widely 
recurrent in the geologic past and probably has formed 
other “primary” uranium deposits which some writers 
consider to have had a hydrothermal origin. 

82 pages. $2.00. Mic 57-1697 
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A HISTORY OF THE SYRACUSE UNIVERSITY 
HISTORY DEPARTMENT, 1871-1922 


(Publication No. 20,816) 


Arthur Charvat, Ph.D. 
Syracuse University, 1957 


Supervisor: W. F. Galpin 


Syracuse University opened its doors in 1871. This had 
not been easily accomplished, and only after the failure of 
a plan to transfer Genesee College from Lima to Syracuse 
did the State Board of Regents grant a charter to Syracuse 
University. 


History was one of the original departments at Syracuse; 


being for twenty years under the guidance first of Dr. 
Charles Bennett and later under Dr. Charles Little. Its 
real growth occurred during the Chairmanships of William 
Mace, and Alexander Flick. In addition to these chairmen, 
outstanding and long time members of the staff were: 
Edwin Tanner, Earl Sperry, Minnie Beebe, the only woman 
member of the department, and Finla Crawford, who de- 
veloped the Political Science offerings. 

The department of History early inherited the merits of 
German scholarship; Bennett, Little, Mace, Flick, Sperry, 
and Beebe all having done graduate research in European 
universities. Although the history courses offered showed 
a very definite European influence, much of the subject 
matter was vitally connected with American History. Dr. 
Mace was responsible for the importance of English His- 
tory in the curriculum, and he too introduced proper grad- 
uate study and seminar work. The seminars of Drs. Mace 
and Sperry were important for drill and development in 
scientific method and research. Up to 1922 there were few 
regular graduate courses, but most junior and senior year 
history courses were accepted for graduate credit with 
“extra work.” 

The History department was early concerned with the 
problems of the University Library. Dr. Bennett was 
aware of a shortage of books, and to help solve this defi- 
ciency he made two trips to Europe to buy books which 
strengthened many University departments. These trips, 
financially sponsored by Dr. J. Reid, opened the way for 
the acquisition of the historical library of Leopold von 
Ranke. However, this acquisition did not solve the history 
book problem. When Dr. Little resigned he criticized the 
situation by saying, “it is necessary to have books to study 
history. ...” This lack was met by Dr. Mace who started 
the University Historical Association; one purpose of 
which was “to build up a departmental library.” In addition 
to bringing lecturers to the campus this Association made 
the Historical Library the leading University departmental 
library. In 1900 the custom of an annual Book Day was 
started. Students, former students, and friends consist- 
ently donated books. If books were not donated, a monetary 
contribution was accepted which was used for the purpose 





of raising money for the purchase of books. The most pop- 
ular and successful method of raising money were series 
of lectures given by Dr. Mace, 

In 1911, while Dr. Mace was on Sabbatical leave, Pro- 
fessors Tanner, Flick and others established the Mace 
Fund, receipts from which were used to purchase books 
for the Historical Library. In 1932, Dr. Mace started a 
separate “Lincoln Collection” fund. He wrote personal 
letters to former students requesting donations for this 
purpose. 

Dr. Mace believed that, to understand history, the stu- 
dent must be able to take ideas from the beginning and 
trace them through all aspects of their growth until he is 
able to see them in the light of present day affairs. He 
believed that the purpose of all teaching in the public 
schools was to make good citizens. 

Members of the staff went beyond the call of duty and 
participated widely in campus activities, and city life. 
They were frequently invited to address learned societies 
in the state and throughout the nation. It was upon these 
activities that the reputation of the History department 
rested as well as upon the staff’s professional work in 
history. These foundations made possible the further ad- 
vancement of the staff and department through 1922. 

204 pages. $2.65. Mic 57-1698 


THE INTER-AMERICAN DIPLOMACY 
OF FRANK B. KELLOGG 


(Publication No. 20,538) 


Jeanne Carol Traphagen, Ph.D. 
University of Minnesota, 1956 


When Frank B. Kellogg became Secretary of State in 
March, 1925, he inherited few if any really critical prob- 
lems. With the problems, he inherited policies which had 
been established by preceding administrations. Hence, 
Kellogg was often denied the luxury of a fresh start. Si- 
multaneously, he was harassed by selfish groups in the 
United States while in Latin America he had to cope with 
political immaturity and sensitive feelings which could 
easily be offended. 

In Nicaragua orderly, democratic government had not 
been attained after almost a century of independence. 
Revolutions were frequent, and when order did prevail, it 
was generally imposed by a dictator. The task was to 
achieve a stable government which would meet interna- 
tional obligations. 

The Stimson mission assisted in the conduct of an elec- 
tion, probably the most fair and honest Nicaragua had ever 
experienced. This achievement permitted the withdrawal 
of the legation guard, present in the country since 1912. 
American economic interests were safeguarded without 
yielding to pressures from United States investors who 
would have been pleased with a more forceful policy. 
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Suggestions intended to serve only the interests of Ameri- 
can investors were politely but firmly rejected. 

In Mexico, Kellogg was confronted with a situation even 
more sensitive than in Nicaragua. After years of misgov- 
ernment, Mexico had dedicated itself to a correction of 
past inequalities and injustices and to a new government 
which would provide a better life for all of its citizens in- 
stead of the privileged few. A new political structure was 
essential, but more fundamental was a revised economic 
structure. 

During the Diaz regime, 1876-1911, the foreigner had 
received generous favors. Tremendous tracts of land had 
been acquired, and the mining code had been revised to 
permit alienation of the subsoil to foreign interests. Mex- 
ico wished to redistribute the land and to supervise min- 
eral wealth. Few would challenge the right of the Mexican 
government to recover resources essential to domestic 
welfare and progress, provided that expropriation was or- 
derly and with compensation. 

With his respect for property and due process of law, 


Kellogg could find much to condemn in Mexican procedures. 


However, he firmly resisted overt intervention despite 
pressures from Americans whose holdings were in jeop- 
ardy. Owing to the skill and personal charm of Ambassa- 
dor Dwight Morrow, a solution was found to this most 
sensitive controversy. Morrow also assisted in the 
settlement of the religious conflict. 

At the Pan American Conferences of 1928 and 1929, the 
Secretary of State was unwilling to abandon the practice of 
intervention which had long infuriated our southern neigh- 
bors. However, it was recognized that friendship and un- 
derstanding were desirable replacements for the animosity 
which past policies of the United States had aroused. While 
unwilling to agree to Latin demands, the United States did 
listen and explain. The meetings promoted the amicable 
agreements of the near future. 

The available evidence reveals that the United States 
during the 1920’s was not the “colossus of the north,” as 
frequently asserted, The firm but conciliatory policies 
pursued at this time prepared a foundation on which could 
be built the Good Neighbor policy of the 1930’s. 

There is more to the performance of Frank B. Kellogg 
as Secretary of State than once was carelessly assumed. 
Perhaps he was not a great Secretary of State; neither 
was he a nonentity. It was his duty to defend and protect 
the interests of the United States and at the same time to 
promote good will abroad. Considering the period, the 
complacency of the nation, the philosophy of his superior, 
and the nature of the problems, his trusteeship is a credit 
to his country and to himself. 


355 pages, $4.55. Mic 57-1699 
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LEV ALEXANDROVICH TIKHOMIROV AND THE 
END OF THE AGE OF POPULISM IN RUSSIA 


(Publication No. 20,858) 


James Alfred Duran, Jr., Ph.D. 
University of Dlinois, 1957 


Born in 1852, Lev Alexandrovich Tikhomirov was a 
product of the period from 1848 to 1881 when all Russian 
socialist thought was populist. Although of conservative 
family background, Tikhomirov accepted the principles of 
populism while still a student in the gymnasium, Entering 
the revolutionary movement in 1872, Tikhomirov served 
his apprenticeship in the Chaikovskii Circle and suffered 
four years imprisonment for his activity before being 
tried in the Trial of the 193. Released from prison in 
January, 1878, he joined the revolutionary party Zemlya i 
Volya. An adherent to the group within Zemlya i Volya 
favoring strict party discipline and direct political action 
against the government, he joined the party Narodnaya 
Volya when the old party split in the summer of 1878. 

Already respected for his ability as a theoretician, 
Tikhomirov became the primary figure in the development 
of Narodnaya Volya’s political program. Fully loyal to the 
populist principle of developing socialism on the basis of 
the peasant obshchina, he expounded the peculiarly 
narodovol’cheskii doctrine that it was necessary to over- 
throw the government at once by violent means. Once the 
small, disciplined phalanx of the party had acted, it was 
assumed that the masses would follow. Once power had 
been attained, even if it were by revolutionary coup 
d’etat, all power would be handed over to the people who 
would know how to organize the socialist state on the 
basis of the existing social institutions. The narodovol’tsi 
did not succeed in developing a broad movement partly 
because they concentrated their efforts narrowly upon a 
series of attempts to assassinate Alexander II, Finally 
successful on March 1, 1881, the leadership of the party 
was virtually destroyed in the ensuing repression. In 
1882 a dispirited Tikhomirov and his wife escaped abroad, 
intending to stay out of revolutionary activity. 

However, he was soon drawn into revolutionary activity 
again by a series of negotiations with representatives of 
the semi-official secret society, the “Holy Druzhina,” for 
a truce between the government and the revolutionaries. 
Although these negotiations failed, Tikhomirov again be- 
came an active theoretical writer for the party journal, 
Vestnik Narodnoi Voli, published in Geneva. Over the 
composition of the journal’s program, Tikhomirov became 
involved in a significant debate with the first great Rus- 
sian Marxist, G. V. Plekhanov. Thus was begun the de- 
velopment of the theoretical struggle between populism 
and Marxism in Russia. 

After Sergei Degaev’s treachery had decimated the 
ranks of Narodnaya Volya, Tikhomirov helped to plan the 
attempt to reorganize the party within Russia. Under the 
impact of the party’s collapse within Russia in 1885 and 
the critical illness of his son, Tikhomirov came to ques- 
tion the fundamental ideas of his revolutionary thought. 
Rejecting terror first, he came in time to reject the whole 
of revolutionary thought as destructive and instead he ac- 
cepted the autocratic principle as the basis of a new re- 
actionary theory. Having changed his views, he broke 
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with his past comrades, petitioned Alexander II for pardon 
and received it in 1888. His renunciation of the principles 
of populism was symbolic of the passing of the age of popu- 
lism, of which Tikhomirov had been the most prominent 
spokesman during its most militant period. 

366 pages. $4.70. Mic 57-1700 


THE CENTER PARTY IN THE WEIMAR 
REPUBLIC 1924-1930 


(Publication No. 20,576) 


Ellen Lovell Evans, Ph.D. 
Columbia University, 1956 


After World War I, the German Center Party became 
one of the parties in the original Weimar Coalition and 
was after that almost continuously represented in govern- 
ment coalitions until the end of the republic. Although its 
program had broadened considerably since its founding, it 
continued to be essentially a Catholic party. This study is 
an attempt to examine the composition of the Center, its 
program and ideology, and its role in the working of the 
republican coalitions. Wherever possible, the party’s ac- 
tivities in the individual German states have also been in- 
cluded. 

The Center during the 1920’s included supporters from 
every social class and occupational group in Germany. 
The influence of industrial labor, as represented by the 
Christian Trade Unions, appeared to be increasing in this 
period, but the influence of educated Catholics in the pro- 
fessions and in the priesthood was very strong. 

In the years immediately after the revolution, the Cen- 
ter supported the new republic and its constitution, though 
not with enthusiasm. The party was influential in the 
drafting of the Weimar Constitution and was responsible 
for its failure to include any positive educational program 
for the republic because of consistent opposition from the 
Center delegation to the anticlerical program supported by 
the majority in the National Assembly. Throughout the 
republican period, the Center was able to block anticleri- 
cal legislation desired by other parties but was never able 
to obtain the passage of its own clerical program. 

The Center, under the leadership of Matthias Erzberger, 
followed a relatively left wing program in the early years 
of the republic, but after 1922, the party became less will- 
ing to cooperate with the Social Democrats in the govern- 
ment and began, under the new party chairman Wilhelm 
Marx, to pursue a more conservative policy. A number of 
party leaders approved of cooperation with the German 
Nationalist Party, and the Center entered coalitions with 
the Nationalists in 1925 and 1927, on both occasions alien- 
ating its left wing and trade union supporters. The move 
to the Right had two motives, first, to win back the support 
of those Catholics who had deserted the party in 1919 be- 
cause of its apparent conversion to republicanism, and 
second, to make it possible for the party to achieve its 
clerical program. In 1927, the Center and Nationalists to- 
gether tried to carry out important points in the program, 
the passage of a Concordat with the Vatican and of a na- 
tional’ School Bill to preserve and extend the denominational 
school system. The program aroused extreme opposition 
in the other parties in the Reichstag, and its failure was a 
great disappointment to the Center. 





The right wing policies of 1927 were unpopular with a 
large number of Center voters. In spite of this, the years 
1928 and 1929 saw a revival of clericalism as a major part 
of the Center’s program. This was made evident by the 
unprecedented election of a priest to the party chairman- 
ship, Monsignor Ludwig Kaas. Under the leadership of 
Kaas and Heinrich Bruning, also a member of the clerical- 
conservative wing of the party, the Center participated 
with reluctance in a coalition with the Socialists in 1928 
and 1929 and‘ helped to bring about its fall. The Center 
supported Bruning during his chancellorship and consist- 
ently opposed the National Socialist movement, but after 
Hitler became Chancellor, the party’s now-dominant cler- 
ical leadership appeared to value the prospect of the na- 
tional Concordat in 1933 more highly than the honor of the 
political party. 280 pages. $3.60. Mic 57-1701 


MECHANISTIC SCIENCE AND THE FRENCH 
JESUITS: A STUDY OF THE RESPONSES OF 
THE JOURNAL DE TREVOUX (1701-1762) 
TO DESCARTES AND NEWTON 


(Publication No. 20,515) 


George Robert Healy, Ph.D. 
The University of Minnesota, 1956 





The Journal de Trévoux was a monthly periodical pub- 
lished by a group of Parisian Jesuits from 1701 to 1762. 
Devoted largely to critical reviews of current books, it is 
a major source for the study of Jesuit responses to the 
intellectual problems posed by the early Enlightenment. 

It is often assumed that one of the greatest of these prob- 
lems was created by the antagonistic confrontation of 
mechanistic science and Catholicism; this study under- 
takes to examine that idea in terms of Jesuit thought as 
presented in the Journal. 

Some conceptions advanced by the “new” natural phi- 
losophers were evidently understood by the Jesuits as 
theologically dangerous and deserving of consistent and 
active opposition; however, this critique was usually ar- 
sued intelligently and politely, and seldom degenerated 
into polemics. Most of the ideas so opposed were Carte- 
sian, e.g., the methodology based upon doubt, innate ideas, 
and rationalistic construction, the definitions of matter 
and motion, and the derivative idea of a once-wound uni- 
verse in which a plurality of inhabited worlds was possi- 
ble. Later, as the Newtonian formulations became more 
widely accepted in France, the Journal editors also exer 
cised themselves against Newton’s conceptions of space, 
and against the idea of attraction, insofar as it was con- 
ceived by some of the Newtonians to be a physical cause 
inherent in matter. The Jesuits usually admitted some 
distinction between Descartes as a philosopher and as a 
natural scientist; nonetheless, he appears to have been 
considered as more dangerous to religion than Newton. 
After about 1750, however, some compromise with Carte- 
sian philosophy was effected, as the Jesuits undertook the 
defense of their religion against the philosophes who 
claimed Newtonian and Lockeian empiricism as their 
methodological model. 

Apart from an almost unanimous criticism of the above 
ideas, however, the Jesuits were by no means agreed as 
to how a Catholic ought to relate himself to scientific 
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speculation. The intellectual history of the Journal thus 
divides into several periods, each manifesting rather dif- 
ferent editorial approaches to the reporting of science: 
from thorough condemnation of Descartes or Newton to 
broad approbation; from profound skepticism regarding 
science to enthusiastic faith in it; from deep doubt about 
“enlightened” progress to the highest expectations. In one 
of the more important editors, indeed, even the general 
Thomistic suspicion of a mechanically conceived universe 
all but disappeared. These variations seem to be in part 
the result of historical conditions, but they are more ob- 
viously related to the different personal viewpoints of cer- 
tain influential men on the editorial staff. It is therefore 
concluded that except for ideas with strident theological 
implications the Jesuits criticized science largely as their 
individual personalities dictated. The idea fostered by the 
philosophes —- that the Jesuits were adamantly set against 
scientific progress and enlightenment —- thus appears in 
large measure to be false. 

320 pages. $4.10. Mic 57-1702 








THE PENNSYLVANIA CONSTITUTION OF 1873 
(Publication No. 20,788) 


Mahlon Howard Hellerich, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. A. C, Bining 


The movement which resulted in the Pennsylvania Con- 
stitution of 1873 was organized largely by conservative 
business and political elements of the state. At least three 
conditions led to this movement: first, the widespread 
corruption of the legislature by various organizations and 
individuals seeking local or special laws; second, various 
abuses of power by railroad corporations; and third, the 
emergence of a corrupt political machine in Philadelphia 
whose power was based upon its control of the election 
machinery of that city. In brief the convention had to deal 
with problems arising from the rapid industrialization and 
urbanization of Pennsylvania’s economy. 

The reform movement scored its first notable victory 
in the Act of 1872 which provided for the use of the limited 
ballot in the election of delegates. As a result neither 
party had an overwhelming majority in the convention. 
This meant that partisan interests and loyalties were 
largely put aside by the delegates who were leaders in lo- 
cal and state affairs. On the whole the delegates were 
conservative men of property. Thus the conflicts over ec- 
onomic issues which arose in the convention were con- 
flicts between various property-owning interests rather 
than between propertied and proletarian forces. 

The convention resorted to various devices to cleanse 
the legislature. The number of legislators was greatly 
increased and their term of office was lengthened. Strin- 
gent penalties were provided to punish legislators who 
would take a bribe. The various stages of the law-making 
process which the legislature was to follow were clearly 
described. On the other hand the convention refused to 
demand a post-session oath of legislators. For while it 
was determined to purify the legislature the convention 


did not intend to diminish its importance in the government. 





As important as legislative reform to the convention was 
the apportionment of representation. After defeating vari- 
ous proposals to assure minority representation through 
use of the cumulative or limited ballot, it approved the use 
of the single district as the basis of representation. Inter- 
estingly enough while maintaining the power of the legis- 
lature the convention deliberately weakened the governor’s 
political position by making the incumbent ineligible to 
immediate reelection. In order to eliminate election fraud 
throughout the state but particularly in Philadelphia the 
convention erected various safeguards about the ballot box. 
Probably the most important measure was the denial to 
the legislature of the power to enact local registration 
laws. 

Railroad regulation proved to be a thorny problem. 
Certain sectional interests, particularly shippers in Pitts- 
burgh, pressed for stringent prohibitions upon various rate 
abuses. On the other hand Philadelphia delegates insisted 
that the competitive position of the Pennsylvania Railroad 
in the race with other trunk lines for the trade of the 
Mississippi Valley remain unimpaired. The result of this 
clash of interests was a compromise. The legislature 
was given the power to forbid undue or unreasonable dis- 
criminations in charges for the transportation of freight 
and passengers moving within the state or through the 
state. The drawback, the “inside” transportation company, 
and the “watering” of corporation securities were forbid- 
den. The secretary of internal affairs was given a general 
supervisory power over transportation companies. How- 
ever the definition of his exact powers was left to the leg- 
islature. 

Another significant reform was the requirement of the 
cumulative ballot in the election of directors of corpora- 
tions. Henry Carey was successful in his struggle against 
proposals to relax existing usury laws, but he failed in his 
effort to have the convention accept a liberal statement of 
the principle of limited stockholder liability. No action 
was taken in the specific interest of the farmer or indus- 
trial worker. The most important social advance was the 
provision of a constitutional basis for a public school sys- 
tem. But the convention refused to extend suffrage to 
women or give the legislators powers to enact a prohibi- 
tion law. 552 pages. $7.00. Mic 57-1703 


CATTLE KINGDOM IN THE OHIO VALLEY: 
THE BEEF CATTLE INDUSTRY IN THE 
OHIO VALLEY, 1783-1860 


(Publication No. 20,627) 


Paul Charles Henlein, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Paul F, Sharp 


Cattle had come into the Ohio Valley, of course, with 
the first settlers. These cattle were scrubs, and the first 
improvement in them was effected by the grading system. 
The “Seventeens” controversy, beginning in 1835, high- 
lighted a persistent problem: the relative importance of 
appearance, performance, and pedigree. By the time the 
“Seventeens” controversy began, an era had opened char - 
acterized by direct importations from Britain to the Ohio 
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Valley, among the earliest of which were the Ohio B. and I, 
Company importations, beginning in 1834, By 1860 a race 
of cattle had been bred that could utilize fully the rich feed 
of the Ohio Valley. 

Most of the lands of the Ohio Valley had been differen- 
tiated or sorted out by 1834, and agriculture had become 
specialized within them; the Scioto Valley now ranked with 
the Kentucky Bluegrass as a great fattening region, and 
stock cattle were being supplied by the Kentucky range, the 
southern Ohio range, the west-central Ohio upland, and the 
Illinois and Missouri range. Feeding thereafter advanced 
into those ranges that had a favorable natural geography, 
and in the ranges on the northern fringe of the Ohio Valley 
the Corn Belt was born. 

Meanwhile, a complex marketing pattern had emerged. 
Some of the beef was packed within the Ohio Valley for ex- 
port, and occasionally butchers or their agents came into 
the Ohio Valley feeding regions to buy cattle; but more 
often the cattlemen themselves, their agents, or profes- 
sional drovers, took the cattle to distant markets: Boston, 
New York, Philadelphia, Baltimore, Charleston (South 
Carolina) and New Orleans. 

The Ohio Valley cattlemen had been interested in Mis- 
souri as a place to settle, as a source of stockers, and as 
a market for breeding cattle. It was in Missouri, finally, 
and in eastern Kansas and eastern Nebraska, that the two 
spreading cattle industries — that of Texas and that of the 
Ohio Valley — met. 364 pages. $4.65. Mic 57-1704 


THE HOUSE OF LORDS UNDER CHARLES II 


(Publication No. 20,628) 


Elmer Francis Herr, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor William L. Sachse 


Following the Civil War between the Parliamentary and 
Cavalier forces the House of Lords was abolished. The 
first concern of this research was to determine how its 
restoration was effected and the nature of contemporary 
opinion with regard to the results of its abolition. Early 
in our investigation we also give a general description of 
the peerage. How many Englishmen held titles under 
Charles I, who were they, what economic interests did 
they represent, what family relationships were established 
by marriage, what were their cultural and scholastic at- 
tainments, how close an alliance existed between them and 
the King, what offices did they hold in the state, how did 
they divide religiously and politically, and in what counties 
did they hold their titles? 

Since no measure considered at Westminster could be- 
come law without the approval of the peers, their ideas and 
contributions as legislators were also examined. How 
many of their number held seats in the Commons before 
their creation or succession to their titles, and how seri- 
ously did they apply themselves to their legislative duties? 
Who attended faithfully and why were some frequently ab- 
sent? What conflicts occurred between them and the Com- 
mons and what was the outcome of these struggles? 

A personal history of each lord was secured by consult- 
ing Cokayne’s multi-volume work on the peerage, the 





Dictionary of National Biography as well as diaries and 
memoirs. Their attendance behavior was ascertained by 
taking a record of those who were present each day Parlia- 
ment met during the reign of Charles Il. For their legis- 
lative contribution the Lords’ Journal, the Parliamentary 
debates as gathered by Timberland and Cobbett, the His - 
torical Manuscripts Commission Reports, and contempo- 
rary histories were the most helpful. Protests, petitions, 
and division lists were used to determine the members of 
the Tory and Whig groups. 

Our examination of the Restoration peers reveals that 
they were a heterogeneous group with contrasting back- 
grounds, characteristics, training, and resources. Divi- 
sions along religious lines which existed before 1660 con- 
tinued while new political alignments developed. Yet those 
differences did not prevent close cooperation among them, 
enabling the peerage to protect their rights and interests 
and to resume their former powers in Parliament. Most 
of them attended the sessions faithfully whenever they were 
not serving the King at home or abroad. In the struggles 
between the two houses the honors were about even. The 
Lower House made good its claim to initiate and amend all 
money bills while the Lords won most of the conflicts over 
judicature. The peers were not without previous legisla- 
tive experience. More than one-third of their number had 
been members of Commons. The peerage were also aided 
by the King who granted them honors, pensions, franchises, 
and high positions. The Crown could in turn expect sup- 
port when his prerogatives were challenged for a majority 
of the peers were Tories. 

Aside from the hysteria which swept the country during 
the Popish Plot of 1678, the peers as legislators avoided 
extremes and served as a moderating influence. Their 
total contribution to legislation must be appraised as show- 
ing a concern for the well-being of the nation as great as 
that of any other articulate group within the kingdom. As 
a result they regained their former place in the govern- 
mental machinery, emerged from the Restoration period a 
much stronger body than their contemporaries anticipated, 
and in the following century reached the height of their 
power. 329 pages. $4.25. Mic 57-1705 











CONDOMINIUM RULE IN THE 
ANGLO-EGYPTIAN SUDAN 
(VOLUMES I AND I) 


(Publication No. 20,689) 


Frank Burdette Jackson, Ph.D. 
The Ohio State University, 1956 


This study outlines the relations between Britain and 
Egypt as they concerned the Sudan, with special emphasis 
upon the way in which they affected the development of the 
latter country in its rise to nationhood. Some attention 
has also been paid to internal developments within the 
Sudan, as they contributed to the same result. 

Modern Egyptian claims to the Sudan are based upon 
Mohammed Ali’s conquest in 1820 as well as upon the 
Nile’s importance to Egypt. Egyptian rule was harsh and 
inefficient, and culminated in the Mahdist revolt of the 
early 1880’s. Egypt, under British occupation, evacuated 
the country. A Mahdist monarchy ruled the Sudan until 
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1898, when a joint Anglo-Egyptian force, motivated by 
fears of foreign interference on the upper Nile, recon- 
quered the country. 

In an effort to devise a form of sovereignty that would 
enable Britain to advance her African interests and relieve 
the Sudan of the burden of the capitulations bearing on 
Egypt while still retaining some vestige of Egyptian rule, 
an agreement calling for an Anglo-Egyptian Condominium 
was signed on January 19, 1899. This established an au- 
thoritarian government in the Sudan, with the British 
Governor-General as the sole source of power. The Egyp- 
tians, technically equal partners to the agreement in real- 
ity had little authority and exercised virtually no power. 

The arrangement existed without major change until 
after the First World War. The British gave the Sudan the 
highest possible type of colonial government, restoring 
law and order and rebuilding the area’s shattered economy. 

The rise of Egyptian nationalism after the War forced 
the British to grant Egypt condition independence. At the 
same time, however, they made it clear that they now con- 
sidered the Sudan a separate political entity and refused 
to give up their position there. Egyptian resentment over 
this refusal led in 1924 to the assassination of Sir Lee 
Stack, the Governor-General of the Sudan, and the expul- 
sion of Egyptian officials and army units from the country. 

The years that followed were marked by several at- 
tempts to settle the controversy, since neither party 
seemed willing to take extreme measures. Conferences 
were held in 1927, 1929, and 1930 without result, for each 
insisted upon what was, for practical purposes, individual 
sovereignty over the area. An agreement respecting the 
Nile Waters was concluded in 1929, and in 1936, under the 
threat of Axis aggression, the two nations undertook to re- 
roa as nearly as possible the situation existing prior to 
1924, 

Following the Second World War, Egypt renewed her at- 
tempts to gain exclusive control over the Sudan and, after 
negotiations with Britain had failed in 1947, took the mat- 
ter before the United Nations Security Council, but without 
result, 

The War had seen the rise of a nationalist movement 
in the Sudan. It soon split into two parts - one seeking 
some kind of union with Egypt, the other independence. In 
response to pressure from these groups and from Egypt, 
the Sudanese Government granted more self-rule. The 
climax of these efforts came in February, 1953, when, in 
co-operation with the new revolutionary Government of 
Egypt, which had now come to agreement with Britain and 
the Sudanese political parties, arrangements were made 
for the election of a Sudanese Parliament which would rule 
the country during a period of transition and make arrange- 
ments for a decision between union with Egypt and inde- 
pendence. 

In the election of November, 1953, the pro-Egyptian 
parties were victorious but, in the period following, Suda- 
nese Nationalism asserted itself, and on December 19, 
1955, the Sudanese Parliament declared the Sudan an inde- 
pendent state. 

The whole subject forms a significant case study in the 
history of modern imperialism, 


507 pages. $6.45. Mic 57-1706 





THE PUBLIC CAREER OF LIONEL 
CRANFIELD, EARL OF MIDDLESEX 
(1575-1645) 


(Publication No. 20,519) 


Robert Carl Johnson, Ph.D. 
University of Minnesota, 1956 


Lionel Cranfield, first Earl of Middlesex, lord treas- 
urer under King James I of England, spent his early years 
as a merchant in London. He engaged in a great variety of 
business activities, including the exportation of cloth and 
speculations in customs farms. In 1612 he became ac- 
quainted with the Earl of Northampton, lord privy seal, 
and through Northampton’s efforts Cranfield was brought 
into the service of the crown. On July 4, 1613, he was 
knighted, and at the end of the same month he was given 
his first public office: surveyor-general of the customs. 

With Northampton’s death in 1614, Cranfield found him- 
self without an influential patron, and his work from 1614 
to 1616 consisted mostly of supplying information and ad- 
vice to the privy council. However, in 1616 Cranfield 
became allied with Sir George Villiers (later Duke of 
Buckingham), and with Villiers as his patron, Cranfield 
received rapid promotions in the royal service. In No- 
vember, 1616, he was made a master of requests; in 
September, 1618, he was appointed master of the great 
wardrobe; in January, 1619, he was given the mastership 
of the court of wards; and in January, 1620, after agreeing 
to marry one of Buckingham’s cousins, he became a privy 
councillor. One of the chief reasons for these promotions 
was the valuable work performed by Cranfield in institut- 
ing reforms in the household, the navy, the wardrobe, the 
customs, and the exchequer. 

In the parliament of 1621 Cranfield was one of the 
ablest privy councillors in the house of commons. During 
the first several weeks of the session he gained a favor- 
able reputation as a reformer, and throughout the whole 
session he performed a very valuable service as an inter- 
mediary between the crown and parliament, However, 
during the closing days of the session he was subjected to 
a very bitter attack by the members of the opposition. 

In July, 1620, Cranfield was elevated to the peerage as 
Baron Cranfield; and in September, 1622, he was created 
Earl of Middlesex. His greatest honor came in October, 
1621, when he was appointed lord treasurer. As lord 
treasurer he made a vigorous attempt to improve the 
king’s finances. He increased some impositions, particu- 
larly those on wines and hops, and he also negotiated a new 
lease for the farm of the great customs. Some of his chief 
work was in the field of retrenchment, but in this he failed 
to obtain the support of either Buckingham or the king. 

His program to reduce expenditures was ultimately de- 
feated; and he succeeded only in making himself unpopular. 

After 1622 the relations between Middlesex and Buck- 
ingham became increasingly strained, and a final break 
between the two men occurred during the winter of 1623- 
1624. Buckingham apparently believed that Middlesex was 
heading a plot against him, and he was also antagonized by 
Middlesex’ opposition to some of his policies. Middlesex 
also antagonized Prince Charles by withholding grants of 
money and by speaking too forthrightly on some occasions. 
The result was that during the parliament of 1624 Buck- 
ingham and Charles encouraged the house of commons to 
institute impeachment proceedings against Middlesex. In 
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April Middlesex was charged with numerous offenses, in- 
cluding the acceptance of bribes, neglect of the ordnance, 
and maladministration of the wardrobe and the court of 
wards. He was found guilty on four charges, and sentenced 
to loss of all offices and inability ever to hold them again, 
imprisonment during the king’s pleasure, a fine of 
£50,000, etc. 

After his impeachment Middlesex lived in retirement. 
In 1625 his fine was reduced to £20,000, and in 1626 he 
obtained a full pardon from King Charles. He died in 1645. 

379 pages. $5.10. Mic 57-1707. 


WILLIAM LLOYD HARDING AND THE 
REPUBLICAN PARTY IN IOWA, 1906-1920 


(Publication No. 20,933) 


John E. Visser, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Samuel P. Hays 


This study proposes to analyze the political career of 
William Lloyd Harding, Iowa’s controversial World War I 
governor, against a background of conflicting forces and 
personalities that shaped party and state politics during 
the years 1906-1920. : 

Harding’s early years in public office coincided with 
open factional warfare within the Republican Party of Iowa. 
As Standpatters and Progressives fought for control of 
party and state, Harding served a three-term apprentice- 
ship in the state legislature. His opportunity for higher 
office came during the prolonged legislative election of a 
United States Senator in 1911. Harding dramatically led a 
Standpat delegation into the ranks of William S. Kenyon to 
break a hopeless deadlock. Kenyon’s election proved the 
high-water mark of the factionalism dividing the party and 
provided Harding with an opportunity to seek and win elec- 
tion to the lieutenant governorship. 

During his two terms as lieutenant governor, Harding 
cleverly capitalized on opposition to such currently impor - 
tant issues as prohibition, women suffrage, and the con- 
struction of a modern highway system to gain his party’s 
gubernatorial nomination in 1916. In one of the most acri- 
monious gubernatorial elections in Iowa annals, he drew a 
record vote to defeat his Democratic opponent. A signifi- 
cant development of the election was the opposing roles 





played by two relatively new forces in state politics — the 
Greater Iowa Association, composed of representatives of 
the state’s industrial and commercial interests who would 
make Iowa great by adopting an ambitious, social and 
economic program, and the United Taxpayers’ League, 
which drew its membership from skeptical farmers who 
neither relished the Association’s program nor its 
growing political influence. 

Harding’s unprecedented success attracted national ac- 
claim. But as governor he soon found the task of placating 
the various personalities and groups that had attributed to 
his success difficult indeed. Within months, Harding’s 
actions or lack of actions had come under bitter criticism 
from extremists on all issues. For a time America’s en- 
trance into World War I quieted dissatisfaction with his 
administration. As Harding aggressively assumed leader - 
ship of his state’s total war effort, Iowans rallied behind 
him and accorded him an uncontested renomination in 
the 1918 Republican primary. But just as his popularity 
seemed to be returning, Harding issued his much- 
publicized language proclamation that forbad the public 
use of any language in Iowa but English for the duration of 
the war. Reaction to the proclamation spurred Harding’s 
critics to renew their attack on him and even question the 
character of his entire war-time leadership. The result- 
ing strife almost made Harding a one-term governor; he 
barely managed to gain re-election in 1918. 

Harding’s second administration proved even more 
controversial than his first. A scandal surrounding a par- 
don that Harding had summarily issued to a convicted 
rapist completely disrupted the work of the legislature 
and led to an investigating committee’s recommendation 
for his impeachment. The House overwhelmingly voted 
against impeachment, but the accompanying adverse pub- 
licity spelled demise to Harding’s political ambitions. 
Nor were his troubles over. Post-war readjustment prob- 
lems, renewed conflict between the state’s organized 
farmers and commercial interests, and additional disclo- 
sures of irregularities in high places contributed to a 
record that prohibited Harding from seeking public office 
again. 

Yet, in weighing Harding’s years of public service 
apart from the controversy that enveloped his entire ca- 
reer, one finds much that is commendable. His war-time 
leadership, his efforts to promote the welfare of the 
“whole people” of Iowa, and an imposing list of accom- 
plishments should give later generations of Iowans ade- 
quate cause to re-evaluate Governor Harding’s position in 
his state’s history. 338 pages. $4.35. Mic 57-1708 
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THE ROLE OF THE HOME ECONOMICS 
UNIT IN OHIO COLLEGES IN 
EDUCATION FOR FAMILY LIVING 


(Publication No. 20,713) 


Edna Geraldine Ramseyer, Ph.D. 
The Ohio State University, 1956 


There has been a growing awareness in higher educa- 
tion that men and women alike desire and should have a 
more thorough understanding of self and the bases of suc- 
cessful family relationships. Home economists have been 
aware of tnis trend and have been seeking to clarify the 
role of the home economics unit in education for family 
life. 

A partial answer to this question was sought in this ex- 
ploratory study in which two hypotheses were tested. 
These were (1) that college faculty and seniors recognize 
the importance of education for family living for college 
students and believe that the home economics unit has cer- 
tain unique contributions to make, and (2) that an analysis 
of the problems seen and proposals made concerning edu- 
cation for family living on their campus would serve as 
bases for recommendations for strengthening college pro- 
grams, 

Selected goals and learning experiences were developed 
from educational literature and reported research. These 
served as the bases for the questionnaire and interview 
used in collecting data for the study. 

A sampling of sixteen of the thirty-one colleges and 
universities in Ohio with a home economics program, se- 
lected according to location and type, were visited during 
the academic year 1952-53. The 144 faculty members in- 
terviewed include the administration, the home economics 
faculty and faculty in general. The 166 seniors questioned 
represent both sexes and majors in both home economics 
and other fields. 

Ninety-six per cent of the faculty believed the selected 
goals for education for family living important for the col- 
lege student to attain. More than 90 per cent of both the 
faculty and senior groups proposed requiring or making 
available to all students selected learning experiences re- 
lated to education for family living. Approximately 50 per 





cent of the learnings had been experienced by each student. 
Those learnings considered most important were related 
to understanding present-day family life and its influence 
on the individual, and the factors in the creation and main- 
tenance of a satisfying home. 

Many disciplines were suggested as contributing to ed- 
ucation for family living, but those mentioned most fre- 
quently were social science and home economics. 

Many of the problems recognized in the promotion of 
education for family living were believed to be solvable if 
they were more adequately interpreted to the administra- 
tion, faculty, students, and society in general, Sixty per 
cent of the faculty suggested that education for family liv- 
ing should be either an integral part of general education 
or incorporated in a variety of courses. Home economists 
were encouraged to initiate and work with interdisciplinary 
groups in the planning and promotion of education for fam- 
ily living. It was further believed that such an educational 
program would have to be supported by the preparation of 
adequately prepared teachers by our graduate schools. 

Recommendations made are: 

Selected goals for family life education should be an 
integral part of the objectives of higher education. 

Certain learnings related to education for family living 
should be considered for inclusion as a part of the- general 
education of each student. 

Social science and home economics, with the support of 
other disciplines, should accept the major responsibility 
of supplying learnings related to family living. 

Each institution should accept responsibility for ade- 
quate interpretation of the nature and importance of edu- 
cation for family living to the administration, faculty, 
students, and society. 

Plans for further development of education for family 
living should be formulated by each institution. 

Colleges and universities should provide opportunity 
for teacher preparation in the area of family life. 

The home economics unit should participate in initiat- 
ing and promoting such an educational endeavor. It should 
accept as its instructional contribution intra-family rela- 
tionships and the principles of management of human and 
material resources for a satisfying family life. 
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A HISTORY OF NEWSPAPERS IN THE 
PACIFIC NORTHWEST, 1846-1896 


(Publication No. 20,918) 


Warren Judson Brier, Ph.D. 
State University of Iowa, 1957 


Chairman: Assistant Professor Ernest F, Andrews 


This study is a history of newspapers from 1846 to 
1896 in the Pacific Northwest, comprising the states of 
Oregon, Washington, Idaho, and Montana. It records and 
explains the creation, growth, and activity of Pacific North- 
west newspapers during their first fifty years, or what can 
be termed the pioneer era. 

There are four sections: (1) an introduction which de- 
scribes and defines the regional press and emphasizes 
physical characteristics of early newspapers; (2) a study 
of the press and its presentation of political news and 
opinions of the region; (3) a study of the press and the eco- 
nomics of the region, and (4) a study of the press and so- 
Cial activities of the region. 

Major sources used are pioneer newspapers and books, 
articles, and theses concerning Pacific Northwest news- 
papers and specific phases of the history of the Northwest. 

The author describes how newspapers participated in 
the development and progress of the Northwest by carrying 
vital information to the public and by engaging in the dis- 
cussion which precedes social action. Particularly during 
the earliest years, newspapers were the major source for 
information needed by the residents before political or 
economic actions could be taken. The author also shows 
how the interests and problems of the region were re- 
flected in newspapers and how the regional society affected 
the growth and prosperity of the press. 

From 1850 to 1896 editors were greatly concerned with 
political activity in the Northwest. From 1850 to 1860 po- 
litical discussion-dominated newspapers. In the years 
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LIFE AND WORKS OF LUIS TABOADA 
(Publication No. 20,999) 
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The purpose of this study is to analyze the humor and 
satire of Luis Taboada. 


In the latter third of the 19th century Luis Taboada was 
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preceding and during the Civil War governments were es- 
tablished in the area and the major political parties were 
formed. Slavery became a controversy of immense con- 
cern to the region. Editors frequently were political lead- 
ers and their newspapers were political organs. 

During and after the Civil War, newspapers in the 
Northwest began to stress news — both in relative amount 
and treatment — and to de-emphasize political discussion. 
As more news became available because of improvements 
in communication and transportation, editors were able to 
print more current information. Less feature material, 
relatively, and less political opinion were published in 
newspapers. By 1896 politics had been subordinated to 
news in Northwest newspapers. 

Economically, newspapers were concerned with the de- 
velopment of a transportation system, with progress in 
agriculture, mining, immigration, lumbering, and in the 
quest for a workable currency. In turn, newspapers reac- 
ted to the economic milieu of the region. Sometimes news- 
papers were discontinued during depressions. During re- 
gional prosperity, many newspapers were founded and 
those existing were able to expand in size and scope of 
material printed. 

The press also was a participant in the social life of 
the region. People wanted to read about purely social ac- 
tivities and newspapers chronicled this information. When 
social problems arose, such as liquor regulation, the Chi- 
nese labor problem, or crime and vice, newspapers par - 
ticipated in resolving those problems through news reports 
and discussions. 

By presenting factual reports, by offering columns for 
discussion by readers, and by advocating or opposing vari- 
ous measures, Pacific Northwest newspapers took an ac- 
tive part in the development and progress of the region. 
As part of the political, economic, and social life of the 
Northwest, newspapers reacted both physically and edito- 
rially to regional activities. 

781 pages. $9.90. Mic 57-1710 
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perhaps the best known writer of short humorous sketches 
in Spain. His contribution was mainly in the field of jour- 
nalism. He wrote for several newspapers daily, and these 
articles were later collected and published in book form. 
During his life he enjoyed the favorable criticism of Leo- 
poldo Alas, Emilia Pardo Bazan, and Juan Valera. In 1949 
the Spanish press held a centennial in his honor. 

In this study an analysis of Taboada’s works has been 
made according to the three genres they represent: 
sketches, novels, and plays — in order of their importance. 
Taboada attacked existing social institutions and evils 
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which were prevalent in his time and which to some extent 
persist today, so that his articles have lost none of their 
original value or freshness. Each of the genres mentioned 
above is accompanied by an exposition attempting to show 
that he satirized through the medium of humor, and that he 
was successful in his purpose. 

Among the social practices which Taboada satirizes is 
that of parents who force their children, who they believe 
possess literary or musical talent, upon visitors and 
friends. These are the parents who subject people to lis- 
ten to the “talented” youngster playing a tune or force 
them to listen to original poetry written by their offspring. 
“Talented” music emasculators draw the heaviest fire 
from Taboada. 

The Spaniard’s unbridled love for bull-fighting is known 
the world over, and Taboada catches the mood of these 
fanatics in many of his articles. In a minutely descriptive 
manner he satirizes every little act of the bull-fight en- 
thusiast, showing how his apparent disregard for every- 
thing not relating to the bull fight affects both his life and 
that of his family. He also shows how heated conversa- 
tions on this sport invade government offices with the re- 
sult that office work suffers considerably. 

Taboada also attacks those persons who pretend to be 
journalistic critics when in reality they know nothing 
about the field in which they claim to be specialists. Ta- 
boada shows how through this specific vice one can rise 
to national importance merely by speaking louder and 
faster than his competitor. 

The braggart, the proverbial arrogant Spaniard, and 
the Spaniard who is an authority on every subject that pre- 
sents itself is subjected to the merciless lash of Taboada’s 
pen, 

He also invades the political field with his satire, at- 
tacking mercilessly those politicians who desire to be 
elected to Parliament only to be admired by their young 
ladies in Madrid. At the same time he lampoons them for 
their lack of political knowledge and therefore their ren- 
dering of a disservice to their country. 

In his novels Taboada attacks more of the abovemen- 
tioned types and also attacks some of the more serious 
evils of the period, such as the system used in drafting 
young men to goto war. This system usually resulted in 
Only young men of poor families going to war because 
they did not have sufficient money to buy their way out of 
the army. The medical profession is attacked, showing 
how doctors bluff their way through a case and are not 
able to cure the simplest of illnesses. He also attacks the 
system which he called yernocracia, a combination of nep- 
otism and the spoils system which was the rule and not 
the exception during his time. 

In his plays he satirizes the American standard of life 
as far as speed, push-button efficiency, education of 
women, styles of clothing, and dissatisfaction with the 
construction of homes are concerned. 

And thus through the medium of humor, Taboada made 
skillful use of satire, especially in his short sketches, to 
lampoon the social and political evils that existed during 
his age. 122 pages. $2.00. Mic 57-1711 








SCIENCE AND PSEUDO-SCIENCE IN 
THE IMAGERY OF JOHN DRYDEN 


(Publication No. 20,683) 


Richard Randolph Griffith, Ph.D. 
The Ohio State University, 1956 


The Restoration was an age of high interest in science, 
and Dryden as a representative of his era reflects this 
interest in his life and his poetry. In this study I have 
considered two areas of knowledge — the science of metals 
(metallurgy, chemistry, and alchemy) and the science of 
the stars (astronomy and astrology) — in terms of Dryden’s 
knowledge and employment of them. My purposes have 
been both investigatory, attempting to ascertain the nature 
and extent of the poet’s knowledge in these fields and the 
effects it had upon his life and work, and explicatory, en- 
deavoring to elucidate and render more meaningful pas- 
Sages in his works based upon these sciences. 

In making this study I have employed all biographical 
material bearing upon Dryden’s interests in these fields 
in order to discover, so far as is possible, the external 
evidence concerning the poet’s experience in them. I have 
also examined the entire corpus of Dryden’s original work, 
extracting all figures based on astrology and alchemy and 
explicating them in terms of Restoration beliefs. In order 
to acquire the knowledge necessary for this latter process 
I have investigated thoroughly the astrological and alchemi- 
cal theories and practices of the latter seventeenth cen- 
tury, working chiefly with contemporary materials in the 
Ashmolean collection. 

These researches have resulted in a considerable clar- 
ification of the relationship between Dryden and the sci- 
ences of his age. I have been able to show that while the 
poet had a considerable knowledge of and interest in al- 
chemy, very possibly having witnessed some experiments, 
and while he apparently accepted the world-view in which 
this science was integral, believing in the possibility of 
transmuting base metals into gold, he had not studied the 
subject intensively and cannot be classified as an adept. 

In the case of astrology, Dryden’s proficiency in the art 
has long been granted as the result of a passage in a let- 
ter to his sons in which he mentions casting a horoscope 
himself and prognosticating from it. My studies have in- 
dicated that while he had an early interest in the subject, 
he had no unusual knowledge of it before a date late in 
1666, and that sometime between then and 1668 he under- 
took serious study of the stellar sciences. This study was 
certainly in some way connected with the writing of An 
Evening’s Love: or, The Mock Astrologer, but whether 
as result or cause is not ascertainable. I have shown that 
two horoscopes, one for the poet and one for his eldest 
son, which exist among the Ashmolean manuscripts, were 
cast at Dryden’s request by Elias Ashmole, indicating a 
previously unnoted acquaintance between the two men. By 
means of these figures I have disproved Mrs. Elizabeth 
Thomas’s accounts of Dryden’s actions at his son’s birth 
and of his succdss in astrological prediction. My analysis 
of these figures suggests that the poet’s life and work were 
influenced to some considerable if undeterminable degree 
by his belife, arising out of his study of his own nativity, 
that he was destined to be no more than a minor poet, that 
success would come to him chiefly through patronage, and 
that his best course was to attempt to please his audience 
rather than to attempt major original compositions. 
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Consideration of the poet’s astrological argument in The 
Vindication of The Duke of Guise revealed that he em- 
ployed misstatement deliberately in order to avoid the im- 
putation that in Henry III he had personated Charles II. 
Finally, it is shown, through extended explication, that 
Dryden anticipated and demanded understanding of alchemy 
and astrology from both his poetic and dramatic audience, 
and that such knowledge on the part of a modern reader 
enhances the beauty, complexity, and wit of Dryden’s im- 
agery. 178 pages. $2.35. Mic 57-1712 











ACT DIVISION IN ELIZABETHAN 
PLAYS, 1583-1616 


(Publication No. 18,410) 


Wilfred Thomas Jewkes, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Madeleine Doran 


The purpose of this study is to meet a request, made 
by J. Dover Wilson [RES,III(1927),386], for the attention 
of some “student prepared to institute a systematic and 
exhaustive examination of the available evidence on the 
question of act-divisions” in Elizabethan plays — a study 
which he hoped would prove more definitive than the rather 
cursory examinations which had previously been accorded 
the problem. 

Since pronouncements on the problem by dramatists of 
the period were practically non-existent, and since the 
manuscript plays and plots which survive are too few to 
make generalizations upon, this thesis involved a biblio- 
graphical and textual study of the first editions (and any 
others which differ significantly) of some 237 plays which 
were written between the years 1583 and 1616. In this way 
some attempt has been made to arrive at an estimate not 
only of how many plays were divided and how many were 
undivided, but also of what factors seem to have been re- 
sponsible for that division or lack of it. The criteria gen- 
erally adopted by leading textual scholars in determining 
the probable origin of the copy from which printers of 
plays of this period worked in setting up their texts have 
been applied in the study of these plays. Besides the gath- 
ering of bibliographical data, attention has been focussed 
primarily on stage directions, since these often give indi- 
cation of the presence or absence of playhouse annotation. 
Wherever apparent, other evidence of an author (such as 
false starts, or revision in the process of composition) or 
of the playhouse (such as cutting or other adaptation for 
performance) has also been considered. Since a distinct 
difference in tradition existed between the public and pri- 
vate theaters, plays for these two groups have been con- 
sidered separately. 

This study shows that plays written for the private 
theaters were divided almost without exception. The prac- 
tice varied, however, in the public theaters. Plays written 
by the early group of dramatists, Marlowe, Greene, Kyd 
and Peele (the “university wits”), were apparently divided 
originally, since those of their texts which seem closest to 
the author’s original are clearly divided. But the practice 
does not appear to have survived the playhouse, since those 
of their texts which show connection with performance 





exhibit only remnants of division or none at all. On the 
other hand, Dekker, Heywood, and a host of minor play- 
wrights of the public theater, appear to have made no 
practice of act division, since, even when their texts show 
no signs of preparation for performance, they are undi- 
vided. Shakespeare also falls into this group, since, with 
the possible exception of one or two plays, his texts were 
originally undivided. There is actually a period of some 
seventeen years (c.1590-c.1607) when not one play written 
for the public theater was divided. And finally, an exam- 
ination of plays which were acted before 1616, but not 
printed until after that date (all written for the public the- 
aters) shows an abrupt rise in the proportion of divided 
texts. After about 1607 the practice of act division was 
apparently gaining ground in the public theaters, and by 
1616 it was fully established. 

The conclusion is that the public playhouses were re- 
sponsible for the absence of act division in many of the 
plays of the period, since texts which apparently passed 
through the playhouse before c.1607 seem to disregard act 
division, and authors closely connected with these play- 
houses made no regular practice of it. There are also in- 
dications that the increasing appearance of act division 
after c.1607 may have been primarily due to a change in 
the practice of the theaters. 

387 pages. $4.95. Mic 57-1713 


SAMUEL BOYSE 
(Publication No. 20,796) 


- Walter Butler Kelly, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Maurice Johnson 


The purpose of this research was to examine the life 
and work of Samuel Boyse (1703-1749) in order to identify 
as a person and as a writer this poet to whom some out- 
standing literary figures gave considerable praise. 

Examination of genealogical records revealed as fore- 
bears of Samuel Boyse several generations of well-to-do 
clothworkers and responsible citizens of Leeds, settlers 
and developers of New England and the Southern colonies, 
and distinguished churchmen in London and Dublin. 

Examination of the writings of Boyse was made, not 
because he was a man of great originality or genius, but 
because his conformity to popular modes and his modest 
talents perhaps made his literary endeavors all the more 
indicative of the general literary tone of his time. Partly 
because his compositions reveal cross-currents of popular 
literary interest in the eighteenth century, partly because 
he helped form the background of the world of Pope and 
Johnson, partly because he helped popularize the tech- 
niques of major literary figures, and partly because he is 
an interesting figure as a typical Grub Street drudge and 
hireling, a study of the life and works of Samuel Boyse 
contributes to the subtler understanding of a colorful era 
in English literary history. 

Examination of all the available periodicals of the first 
half of the eighteenth century was made in order that any 
publication of Boyse’s poems therein or any notice therein 
of publication elsewhere of Boyse’s works might be noted. 
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However, only two periodicals printed works by Boyse: 
the Dublin Journal (only one entry) and the Gentleman’s 
Magazine. Notices of the publication of several works by 
Boyse appeared in the London Magazine. 

Evidence points to the year 1703 as the date of birth of 
Boyse (and not 1708, the year designated by Theophilus 
Cibber in 1753 and thence afterward copied by others). 

Boyse gained some reputation and many acquaintances 
and patrons of note in Edinburgh by his writings. But in 
London he was reduced to shameful expedients to solicit 
charity when his works would not sell. He eked out a 
scanty subsistence by writing verses for the proprietor of 
the Gentleman’s Magazine. Like the hirelings of other 
publishers, he existed wretchedly in a mean garret. 

The poetry of the Gentleman’s Magazine was greatly 
popular. Inasmuch as Boyse was employed to write such 




















poetry, he is in that sense an index to the taste of his time. 


That Boyse wrote in the popular vein may be seen by his 
conforming to the literary types which appeared in the 
truly popular Gentleman’s Magazine. His verse-epistles, 
translations from the Latin, French, and Dutch, odes, 
elegies, Latin verses, loco-descriptive poems, and imita- 
tions of Spenser and Milton reflect public taste. So does 
his use of the couplet, the Spenserian stanza, and other 
stanzaic forms. His importance in reflecting popular 
taste is made evident when it is realized that his contri- 
butions to the magazine were more numerous than those 
of any other writer. 

Outside the Gentleman’s Magazine also Boyse wrote 
typical poems on subjects which were typical of the public 
taste. He kept abreast of popular fashion and tried to 
please its varied demands. 

Boyse died on the 10th of April and was buried on the 
15th of April, 1749, in the old churchyard of St. Bride’s 
Bridewell — not in May nor in St. Andrew’s Holborn 
churchyard as his biographers say. 

Not only Boyse’s major work, the much-praised Deity, 
but his writings in general bear the stamp of moral and 
virtuous rectitude, even though the life he led was disso- 
lute and sordid. 219 pages. $2.85. Mic 57-1714 











ANANDA K. COOMARASWAMY’S 
THEORY OF LITERATURE 


(Publication No. 20,522) 


Ray Frederick Livingston, Ph.D. 
University of Minnesota, 1956 


Ananda K. Coomaraswamy’s theory of literature, 
which is specific application of his universal doctrine of 
art, is remarkable for its coherence with the tradition of 
the Philosophia Perennis. For the tradition, the practice 
of any art serves a twofold function for artist and con- 
sumer; for each it is a means to physical existence and 
intellectual (spiritual) perfection. The last end of life for 
man is to know and to become his true Self — the Self of 
all selyes virtually present in all men. 

In the production of anything made by art, two faculties 
(imaginative and operative) are simultaneously involved; 
the former consists of some idea in imitable form, the 
latter in the imitation of this invisible model in some 
material, which is then informed, The traditional artist, 





then, must be a contemplative, capable of unitive vision of 
that which he imitates. 

A traditional work of art, so far as it is designed to 
satisfy spiritual needs, will be symbolic. Since the invisi- 
ble things of God are to be seen in the things that are made, 
artifacts will be reminders and supports of contemplation. 
Symbolism that is an adequate reminder will represent 
reality on a certain level of reference by a corresponding 
reality on another. Since the extended symbol, the arche- 
typal myth, represents the deepest knowledge that man has, 
it will be the proper theme of many works of art. What- 
ever its theme, the traditional work of art will be endowed 
with “ornaments” essential to beauty and utility, integral 
devices necessary for proper operation. All well and truly 
made works of art will be beautiful, that is, to the extent 
that the material form of a work truly expresses, imitates, 
or participates in its intelligible form, it is beautiful. In 
this theory, beauty, which relates to the cognitive power, 
is the attractive power of perfection, capable of wresting 
man’s mind from multiplicity and recalling it to the intel- 
ligible form of the work. Each work of art must of neces- 
sity have a characteristic style. “Style is the man,” an 
accidental and not essential feature, a fault so far as it 
reveals personality, a virtue so far as it accommodates 
the thesis of the work to the consumer. 

For Coomaraswamy, the so-called aesthetic experience 
is rather a noetic experience. The intellectual end of a 
work of art is the same as its beginning, for its function is 
to enable the user to identify himself with the archetype of 
which the work is an image. To effect this end, a work 
must possess power of shock (Pali, samvega) and be able to 
harmonize the diverse elements within men. Katharsis 
(separation of soul from body) is necessary to the “tasting 
of the flavor” (ideal beauty) in a state in which knower and 
known are one. 

Works of art admit legitimately and necessarily of two 
kinds of judgment: (1) technical - in terms of 
artistic intention 
artistic result 
the second to prudence. Besides judging, the critic has an 
important function in breaking down the barriers that stand 
in the way of the consumer’s realization of the form that is 
the origin as well as final end of the work of art. Like the 
original artist and the serious consumer, the critic must 
be capable of contemplation. 

For Coomaraswamy, works of literature are properly 
imitations in words of the realities of things as they are 
in divinis; as such they are a means to essential knowledge 
of the Truth, Beauty, and Good which is the last end of 
man’s life. 277 pages. $3.60. Mic 57-1715 





and (2) moral; the first belongs to art, 





JULIUS CAESAR ON THE GERMAN STAGE 
IN THE NINETEENTH CENTURY 


(Publication No. 21,009) 


Lawrence Francis McNamee, Ph.D. 
University of Pittsburgh, 1957 





This study provides a history of Julius Caesar from the 
first adaptation of a prose translation at the turn of the 
eighteenth century to a production of the unadapted text on 
the Shakespeare stages at the end of the nineteenth. 
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Long before Germany began to outdistance other coun- 
tries in the production of Shakespeare, Lessing had pointed 
out the kinship that existed between Shakespearean drama 
and the German Volksdrama. In the ensuing years many 
factors contributed to the growing popularity of Shake- 
Speare: the close ties between literature and stage; the 
theater tradition and dearth of good German plays; the 
timeliness of the Schroder adaptations; and the excellence 
of the Schlegel-Tieck translations. 

Caesar first appeared on the German stage as a do- 
mestic tragedy, an adaptation from the prose translation 
of Wieland. Aware of the dullness of the second half of the 
play, Dalberg, the adapter, sought to add interest to this 
half by inserting: a scene from Coriolanus and heightening 
the appearance of the ghost with a realistic pitchblend fire. 
In 1803 Goethe and Schiller produced the new Schlegel 
translation unadapted (except for Goethe’s elaboration of 
the funeral procession). Unlike the realistic Dalberg pro- 
duction, the Goethe offering appealed primarily to the 
imagination. The producer, Iffland, felt that the Goethe 
doubling of actors was ineffective and, in planning a pro- 
duction with Schlegel for Berlin, suggested that the 
Schlegel stage-version of Caesar delete a number of char- 
acters from the text. The correspondence between the 
two shows that Schlegel made but minor concessions to 
Iffland and adhered to the Romantic ideal of playing Shake- 
speare whole and unmutilated. After the failure of the 
production, Iffland returned to the prose versions of 
Schroder for all Shakespeare performances. Both Tieck 
and Immermann advocated the use of the Elizabethan 
stage in producing Shakespeare, and though both poets ac- 
tually produced a play in this manner, their respective 
productions of Caesar were not done on an Elizabethan 
stage. The diary of Carl Devrient shows an extreme so- 
licitude for a desired effect in the mob scenes of his pro- 
duction, but most of the adaptations up to 1850 reveal a 
trial-and-error, hit-and-miss approach both in the under- 
standing and the staging of the play. 

The 1850 adaptation of Heinrich Laube was an immedi- 
ate success in Vienna and spread rapidly to other stages. 
Although this was Laube’s most conservative Shakespeare 
adaptation, an examination of the still-extant Regiebuch 
shows that Laube deleted many characters from the second 
half of the play and highlighted the mob scenes by the in- 
sertion of new dialogue. While Laube understood Caesar 
in terms of the well-made play, Dingelstedt, the impresa- 
rio, conceived of it in opera-like proportions, and, though 
using the Laube adaptation, added historical fidelity to the 
scenic accessories and augmented the mob movements. 
The Meininger Players used the Laube adaptation, per - 
fected the Dingelstedt contribution, and placed the mob in 
the center of their Moscow-to-Milwaukee performances. 
The Duke of Meiningen emphasized historical fidelity, 
lively mob scenes, but especially the characteristic mood 
of the play. From the Meininger era till the end of the 
century, productions fall into categories depending on 
the attitude toward the Meininger: the Meiningertum 
productions continued the virtues of the Meininger; the 
Meiningerei productions, the shortcomings; the simpli- 
fied Shakespeare stages of Savits and Kilian (who cited the 
authority of Tieck and Immermann) arose as direct oppo- 
sition to the lavish Meininger stage. In the uncut produc- 
tion of Caesar on the Savits stage, Possart played the role 
of Caesar as a sympathetic character, a motif that had 
been developing in the latter quarter of the century. 

324 pages. $4.15. Mic 57-1716 
































AN EXAMINATION OF THE KEY TERMS 
IN COLERIDGE’S PROSE WRITINGS 


(Publication No. 20,391) 


Craig William Miller, Ph.D. 
University of Washington, 1956 


The dissertation attempts the reconstruction of Cole- 
ridge’s philosophical and religious view of life. The chief 
difficulty preventing such a reconstruction has always been 
the reconciling of his reputation as a philosopher with his 
reputation as a theologian. If we can follow Coleridge’s 
presentation of the arguments which establish for him the 
interdependency of philosophy and religion, we should be 
able to discover his basic concept. Such a concept would 
have to be closely associated with religion, and yet be ac- 
ceptable as a tool for psychology and philosophy. This 
dissertation presents evidence to show that for Coleridge 
the concept of the Trinity satisfies both requirements. He 
feels justified in using the concept to explain the nature of 
God, the origin of matter, the development of all physical 
and intellectual growth, and the relationship of man and 
nature to God. 

His justification is dependent on his interpretation of 
the Trinity symbol. To Coleridge, God is the Supreme 
Will, manifesting himself in the Father in an eternal act of 
self-affirmation. The Father is the identity of two types 
of energy: energy in the form of all possible structure, 
the Son or Word; and energy in the form of free power, 
the Spirit or Will. The union of these two energies pro- 
duces all reality. When universalizing the Trinity pattern 
of energies, Coleridge speaks of the Father as the Pro- 
thesis (the identity of two interacting powers), of the Son 
as the Thesis, and of the Spirit as Antithesis. To these he 
adds the Mesothesis, or fusion of Thesis and Antithesis, 
and the Synthesis, or product. Thus Coleridge’s Triad be- 
comes a Pentad, which exists wherever life exists, from 
atoms to man. 

Coleridge views the human mind as an organic unity, 
functioning simultaneously on two levels, the animal and 
the human. Although our animal nature is necessarily in- 
volved in every perception, our exclusively human powers 
can be consciously controlled. The lower nature should, 
of course, serve the higher. 

In our animal nature, the Prothesis is the Conscience, 
that which makes all organic life conscious of the separa- 
tion of the Self (free power) from the non-Self (structure). 
The Thesis is the Adaptive Understanding, the primary form 
of thought; the Antithesis is the Finite Will, apower resem - 
bling an animal’s drive for self-preservation. When Thesis 
and Antithesis fuse to form the Mesothesis, the act of fu- 
sion is called the Primary Imagination. The Synthesis of 
this perceptive process is a sense-stimulated concept. 

Coleridge has a similar Pentad for the exclusively hu- 
man mind, The Conscience, now predominantly moral, is 
the identity of powers greater than those we share with 
animals. To the Adaptive Understanding is added the Rea- 
son and Reflective Understanding, energy structures which 
enable us to conceive of God as the Word. To the Finite 
Will is added the Free Will, which is independent of the 
finite world, and which unites with the Will of God. The 
Reason is the microcosm of the spiritual universe; the 
Understanding is the microcosm of the physical. The 
Mesothesis of the Reason and Free Will is the Secondary 
Imagination. At the end of the process is the Synthesis, 

“a system of symbols.” 
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Since the nature of the interaction of the energies of 
structure and power does not vary, the product, or Synthe- 
sis, must distinguish for us Faith, Poetic Imagination and 
Fancy. Faith expresses the whole man, the totality of his 
acts; the Poetic Imagination expresses the whole man 
when he creates symbols with a life of their own; and 
Fancy expresses the whole man when he employs his pow- 
ers to arrange material in a purely mechanical manner. 

250 pages. $3.25. Mic 57-1717 


GEORGE SANDYS’ PARAPHRASES ON THE 
PSALMS AND THE TRADITION OF METRICAL 
PSALMODY: AN ANNOTATED EDITION OF 
FIFTY SELECTED PSALMS, WITH CRITICAL 
AND BIOGRAPHICAL INTRODUCTION 


(Publication No. 20,719) 


Karl Eugene Schmutzler, Ph.D. 
The Ohio State University, 1956 


George Sandys’ paraphrases of the Psalms first ap- 
peared in 1636 in a single octavo volume entitled A Para- 
phrase Vpon The Psalmes of David And Vpon The Hymnes 
Dispersed throughout The Old and New Testaments, and in 
later editions in 1638, 1648, and 1676. Although lavishly 
praised by the major poets of his day, his paraphrases 
remain comparatively unknown today, and, when mentioned 
at all, are mistakenly assigned to the same tradition that 
produced the Sternhold-Hopkins’ “Old Version” of 1562. 
The purpose of this edition, then, is to make accessible an 
annotated text of a selection of Sandys’ Psalms and to pro- 
vide essential biographical, critical, and bibliographical 
material. A long Introduction deals, first of all, with the 
vogue of paraphrasing the Psalms into English verse, be- 
ginning with early Anglo-Saxon and Middle English ver- 
sions and examining in greater detail the later products of 
the Reformers and poets of the sixteenth and seventeenth 
centuries. Part I of the Introduction deals with the vari- 
ous phases of George Sandys and his work and includes: 

a detailed account of his life and manysided achievements; 
a survey of the praises accorded his paraphrases and a 
critical analysis of their poetical merits; and finally, a 
discussion of the various bibliographical problems involv- 
ing the text of his paraphrases and a description of all 
known manuscript copies. A section of Explanatory Notes 
is followed by two Appendices: I, a Bibliographical Cata- 
logue describing those editions containing Sandys’ para- 
phrases of the Psalms in their entirety; and II, an alpha- 
betical listing of those men who metrically paraphrased 
the Psalms in English between the approximate dates of 
1500 and 1696, recording, whenever possible, the first ap- 
pearance of the paraphrases in a printed edition, extant - 
manuscripts, and selected reprintings. A Selected Bibli- 
ography is also attached. 

Because of the limitations of time and space, I have 
selected fifty representative Psalms by Sandys. In so do- 
ing, I have attempted to illustrate the great variety of 
Sandys’ metrical patterns and, in addition, have chosen 
Psalms which were illustrative of such various groupings 
as the Seven Penitentials; Psalms for which manuscript 
copies were extant; and Psalms which presented special 
textual problems. On the basis of a collation of the 1636 

















edition with that of other editions, I selected the 1636 as 
my base text. In my Explanatory Notes, however, I in- 
clude variant readings from the 1638, 1648, and 1676 edi- 
tions and, in addition, suggest sources for Sandys’ para- 
phrases and print extant manuscript copies of his Psalms. 
With the following exceptions, I have reprinted the para- 
phrases as exactly as possible: (1) long {’s are printed 
as s’s; (2) swash letters are not reproduced; (3) Psalm 
headings are made uniform; (4) large capital letters oc- 
curring at the beginning of the text of each Psalm are 
normalized; and (5) line numbers have been supplied. 

As my long Introduction indicates, the practice of met- 
rically paraphrasing the Psalms in English did not suddenly 
appear full blown at the beginning of the sixteenth century. 
Certain early attempts were made to paraphrase the en- 
tire Psalter, the Seven Penitential Psalms and, more fre- 
quently, individual Psalms, especially the 51st (Hebrew). 
At the beginning of the sixteenth century, however, the 
stream of metrical Psalmody rapidly swelled, dividing at 
the same time into two broad channels, each distinct from 
the other, yet later intermingling in the seventeenth cen- 
tury. On the one hand, a series of metrical paraphrases 
of the Psalms were written in direct connection with the 
principles of worship established by the Reformed 
Churches; on the other hand, various metrical versions 
were produced by men such as Wyatt, Surrey, Sidney, and 
Sandys with an awareness of the intrinsic poetic nature of 
the Psalms. 

Both historically and poetically, Sandys’ paraphrases 
deserve far more attention than their present-day reputa- 
tion suggests. His work is marked by artistic skill, a 
sense of decorum and felicity of phrasing, clarity and 
smoothness, and polish in the neo-classical style. Far 
removed from the barrenness and banality of the metrical 
versifications of the Reformers, as exemplified by Stern- 
hold and Hopkins, his version stands high in that tradition 
of paraphrasing the Psalms as a form of art rather than 
as a means of religious proselytism. 

379 pages. $4.85. Mic 57-1718 


CHATTERTON: CONTROVERSY AND LEGEND 
(Publication No. 20,592) 


Dorothy Claire Wanlass, Ph.D. 
Columbia University, 1957 


The Rowley controversy and the subsequent develop- 
ment of the Chatterton legend have been searched to an- 
swer the question — How was Thomas Chatterton’s name 
rescued from obscurity? When the poet died in 1770 only 
one of the Rowleian poems on which his fame now rests 
had been published and few persons outside Bristol had 
seen a manuscript fragment or even a transcript of the 
forged Rowley cycle. The poet was so little known that 
there would have been no literary controversy except for 
the scheming of a Bristolian tradesman, George Catcott, 
to whom Chatterton had given nearly all of his pseudo- 
antique poetry. Chapter I presents much that is new be- 
cause it is based in large part on Catcott’s Letter -Book, a 
voluminous, little-used manuscript in which Catcott self- 
importantly copied his correspondence with scholars and 
other literary persons. This little known Letter-Book, 
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belonging to the Bristol Central Library, Bristol, England, 
is the only record of the genesis of Chatterton’s fame, of 
the quickening of curiosity about the discovery of a body 

of medieval verse supposed to excel that of Chaucer in 
artistry. From 1770 to 1777, by using tantallizing secrecy, 
Catcott aroused sufficient interest in Chatterton and the 
Rowley poems to merit a scholarly edition which, in turn, 
touched off one of the most famous literary controversies 
of all time. 

Chapters II and III suggest the nature and extent of the 
Rowley controversy. The pro-Rowleian side was domi- 
nated by the question: Were the Rowley poems written by 
“a learned priest of the fifteenth century, or by an illiter- 
ate charity boy? The anti-Rowleian arguments were well- 
expressed by Thomas Warton who believed that a person 
with great creative powers could exist and flourish under 
most unfavorable circumstances — “the powers of uncon- 
querable mind outdo plans of education and conditions of 
life” -— and that a quality of taste would reveal Chatterton’s 
forgeries. 

Chapter IV calls attention to an element of the dispute 
which has been entirely overlooked. Magazine editors of 
the late eighteenth century were generous in allotting 
space to the literary discussion, yet no study has previ- 
ously been made of its presentation to the public by such 
influential periodicals as the Gentleman’s Magazine and 
the Monthly Review. 

Chapters V, VI, VII, containing a survey of the 
Chatterton-Walpole affair, are a unit. After the conclusion 
of the scholarly debate, the public became more interested 
in the poet than in his poems; then the romantic Chatterton 
legend began to grow. The genesis of that legend lay in 
the fact that the poet had committed suicide and that he was 
popularly believed to have been driven to his death by 
Horace Walpole whose patronage he had unsuccessfully 
sought. The extent of the eighteenth-century literature 
dealing with the Chatterton-Walpole affair has not been 
fully realized. Until 1800, the memory of the poet was 
kept alive almost entirely by recitals, untruthful, sympa- 
thetic, vitriolic, or apologetic, of his abortive appeal to 
Walpole. In Chapters V, VI, VII one may see the gradual 
evolution in the course of these recitals of the “...mar- 
vellous Boy./ The Sleepless Soul that perished in his 
pride,” from the young man whose vice and profligacy 
were generally thought by his contemporaries to be “...at 
least, aS conspicious as his abilities.” At the conclusion 
of the eighteenth century, when the Romantic poets sought 
to symbolize the Poet’s vain and lonely struggle, they 
found a hero ready at hand in Thomas Chatterton, a hero 
fashioned by the enemies and friends of Horace Walpole. 

254 pages. $3.30. Mic 57-1719 











THE DEVIL AND JOHN WEBSTER: A STUDY 
OF THE CHARACTERS IN THE WHITE DEVIL 
AND THE DUCHESS OF MALFI BASED ON 
IMAGERY IN THE PLAYS RELATED TO IDEAS 
CURRENT IN THE JACOBEAN PERIOD 
CONCERNING DEMONOLOGY AND WITCHCRAFT 


(Publication No. 20,607) 


Muriel West, Ph.D. 
University of Arkansas, 1957 








Major Professor: Albert Howard Carter 


For fifty years the terminology of Webster’s critics 
has been descriptive rather than analytical: “uncanny, yet 
... Subtle” (Stoll, 1905); “mysteriously thrilling” (Brooke, 
1916); “verbal magic” (Lucas, 1928); “curiously stylized” 
(Bogard, 1954). Acting on a suggestion of Stoll’s (that 
Webster was influenced by contemporary prose), I show 
that Webster’s curious, uncanny power results in part 
from his extensive use of imagery based on demonology 
and witchcraft. I focus my analysis on the extra dimen- 
sion that this imagery gives to the characters in 
The White Devil and The Duchess of Malfi. They 
become vividly comprehensible as devils of air, fire, 
and water; as devils in various shapes; and as 
witches and magicians with power to kill and to 
raise the devil. 

Webster’s underlying theme, epitomized in Flamineo’s: 
“o man, what a devill art thou” (WD III.iii.20), is solidly 
based on contemporary thought as expounded by Nashe, 
Burton, and others. Examination of devil-imagery throws 
much-needed light on individual characters. Vittoria, for 
instance, is a blackbird devil and a fiery devil, ambitious 
and vain, who leads men onto ruin. Brachiano and Fla- 
mineo resemble the Master Devil and his Devil Secretary 
in the Bothwell plot, revealing that man is a devil to his 
own best friend, especially if he ignores or defies the rules 
of order in the hierarchy. 

The Cardinal as magician whispers hypnotic evil in his 
brother’s ear, incensing him to kill their sister Duchess, 
but he is himself possessed — by a watery devil in the 
shape of Julia. Bosola can be understood as an English 
animal-familiar who sucks blood from his witch in ex- 
change for his services as assassin. Antonio is a lecher- 
ous devil who leaves his wife at the mercy of her insane 
brother while he philanders with the maid. Animated by a 
devil of the air (one of those who “desire so much carnal 
copulation with witches”) he symbolizes man as his own 
ghost and his own dead body. Webster humanizes the 
Duchess’s witch portrait by making her a half-witch, but at 
times she is the great witch Hecate fused with the blind 
goddess Ate. The swelling of her belly may have been 
caused by copulation with the devil. 

Webster’s devil-characters are superior to other stage 
devils of the period because they are devils only connota- 
tively. Webster puts the devil in his proper place as an 
essence of evil capable of assuming many shapes and 
working invisibly as a poisonous whisper spreading conta- 
gious evil. Even the minor characters are affected. 

Devil and witch imagery gives an extra dimension to 
the characters and it creates, through the words and sym- 
bols that man has used for thousands of years when strug- 
gling to find superhuman answers to human problems, a 
verbal magic of uncanny power. 
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For convenient reference I include a detailed table of 
contents, summaries by chapters, character-sketches in 
alphabetical order by plays, a list of all devil and witch 
themes used, and an index. I believe that what I have done 
exceeds its intrinsic value: it can form the basis of a 
number of further studies. 

411 pages. $5.25. Mic 57-1720 


LANGUAGE AND LITERATURE, 
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INITIAL /SL/ IN ENGLISH 
(Publication No. 20,575) 


Irving Siss Carton, Ph.D. 
Columbia University, 1956 


Heretofore, scholars have occasionally noted semantic 
cohesion among lexical units in English with identical pho- 
nemes in initial or final word-position, without, however, 
reporting any comprehensive, systematic investigation of 
the characteristics and range of such cohesion. 

As a representative example of this phenomenon, initial 
/siy has been selected for the present study. 

Various dictionaries have furnished material for the 
compilation of a lexicon of words with /s]/ in initial posi- 
tion, with accompanying condensed descriptions of their 
meanings, and, wherever ascertainable, the dates of their 
earliest occurrence in English. 

Preliminary inspection of the definitions, suggested 
such more obtrusive /sl-/ meaning areas as “stigmatiza- 
tion,” “inertia,” “viscidity,” and “smoothness.” Analysis 
of the remaining material netted such other meaning areas 
as “percussion” and “declivity.” This process was con- 
tinued until no new meaning areas could be found. In all, 
fifteen /sl-/ meaning areas were obtained in this manner. 
/s1-/ words which could not be grouped in notional fields 
with other /sl-/ words, constitute a section designated as 
“residual material.” 

/sl-/ meaning areas fall into two large groups: an- 
thropocentric and physical. 

Analysis of the meaning areas of /sl-/ has been under- 
taken on two levels: (1) phonemic environment, (2) growth 
and change in the history of the language. 

Vowels and consonants following initial /sl/ have been 
analyzed for possible relations to given meanings. 

A summary view of the historical trends in the priority, 
expansion, and shrinkage of /sl-/ meaning areas has been 
derived from the compilation /sl-/ entries on the basis of 
the dates of their earliest occurrence. 

The findings of the study, covering the semantic corre- 
lations, variabilities, and trends of /sl-/ meanings, have 
been presented numerically, both in absolute figures and 
in percentages. 

Some scholars have used the term *‘phonestheme” to 
describe semantically coherent and recurrent initial or 
final phonemeclusters. The present study has posited 
three indispensably linked characteristics of the phones - 
theme: 





(1) phonemic identity; 
(2) positional identity: 
(3) semantic identity or similarity. 


It is in this sense that this investigation refers to ini- 
tial /sl/ as an English phonestheme. 

250 /sl-/ words have been listed here, of which 112, or 
44.8%, are defined or equated in the dictionaries by other 
/sl-/ words. Incidental research within this study has 
established the fact that the tendency to define lexical 
units by partially homophonous words is practically non- 
existent in definitions of other vocabulary. 

Previously, some scholars have pointed each to only 
one demonstrable meaning of /sl-/. Quantitative data 
have here been obtained pointing to the polysemantic na- 
ture of the /sl-/ phonestheme. 

The meaning areas of /sl-/ show various degrees of 
overlapping. A view of this overlapping has been pre- 
sented on a chart. 

In the study of the phonemic environment, the presence 
of certain vowels has been shown to be characteristic of 
some meaning areas. In this connection, it is noteworthy 
that the vowel /I/, to which the meaning of smallness has 
frequently been attributed, is dominant in the meaning 
areas of “inferiority” and “insignificance.” Presence of 
semantically characteristic phonemes in /sl-/ words has 
been more clearly demonstrable in vowels than in conso- 
nants. 

Analysis of the historical trends of the notional fields 
of /sl-/ words, demonstrates their varying rates of ac- 
cretion, and the resultant data have been presented in a 
series of charts. A similar compilation has been made 
for a representative list of the dates of earliest occur- 
rence of non-/sl-/ words. The data of both compilations 
have been charted together for each meaning area, afford- 
ing a view of the comparative chronology of /sl-/ and 
non-/sl-/ vocabulary, and showing in some instances a 
marked difference in their respective rates of growth. 

247 pages. $3.20. Mic 57-1721 
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MARIAN LYRICS IN MIDDLE ENGLISH 
(Publication No. 20,794) 


Catharine Topper Iannarelli, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Albert C, Baugh 


Since the Blessed Virgin had such an important place 
in the lives of medieval Christians, their devotion natu- 
rally found expression in the literature of the period. The 
purpose of this thesis is to investigate the nature of Mid- 
dle English lyric poetry which has the Virgin for its in- 
spiration. 

The poems have been grouped chronologically under 
the following headings: prayers of petition and penitence, 
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love songs and hymns of praise, Mary’s joys, Mary’s sor- 
rows, and other lyrics on events of Mary’s life. Consid- 
eration has been given to the source of many poems in 
each category, and some new sources have been pointed 
out; however, since numerous Marian lyrics stem from 
Latin compositions, the question of Latin influence is taken 
up in a separate chapter. Here English versions of well 
known prayers, hymns, and antiphons receive special at- 
tention. In an appendix some previously unpublished poems 
are printed. 

The lyrics portray the Virgin under a variety of as- 
pects. She is man’s most powerful advocate, his sister, 
his mother, his love, the Queen of Heaven and Earth, the 
Empress of Hell, a humble maiden, and a loving mother 
lulling her Son to sleep or grieving over His sufferings. 

In every role she is seen as the possessor of all virtues 
and the most worthy of all creatures to be emulated, 
praised, and honored. 

Many facets of the poet’s homage to Mary are reflected 
in the lyrics on the best known Marian prayers, hymns, 
antiphons and sequences, as well as in the lyrical treat- 
ments of her joys, Compassion, and other events which 
were the object of popular devotion. The number of lyrics 
On any one topic may be taken as an indication of its popu- 
larity. On the joys there are over thirty-six lyrics, not 
sixteen as is usually stated, and on the Compassion, at 
least forty-five. Lyrics on other celebrated occasions of 
Mary’s life range from one to over thirty. 

While the subjects which appear in the thirteenth- 
century lyrics continue to engage the attention of later 
poets, new themes are introduced, and older themes ap- 
pear in new guises. In many lyrics of the fourteenth and 
fifteenth century, especially in those of praise, we per- 
ceive a greater propensity for literary affectation. This 
is seen in the aureate style, the growing fondness for ex- 
cessive and indiscriminate use of Marian symbols, the 
numerous macaronic poems, the use of acrostics, and the 
ingenious expansions of Latin hymns. Yet not all the later 
lyrics are products of the trend to ingenuity. Many re- 
main simple and unaffected. 

A variety of verse forms are represented in the Marian 
lyrics, for the poets adapted existing patterns to their 
purpose and invented new ones. Nevertheless, Latin 
pieces which furnished subject matter rarely suggested 
the verse form. The only form which occurs with suffi- 
cient regularity to be considered a genre is the carol. Of 
some four hundred and seventy carols over one hundred 
and twenty-five have Mary for their subject. 

That English poets drew upon a variety of Latin 
sources is evident. Represented among them are homilies, 
versions of the gospel, and other works of religious in- 
struction, as well as prayers, hymns, antiphons, and se- 
quences. Some of the Latin works are liturgical in origin; 
others are not. Of chief importance as a source of Marian 
lyrics are Latin pieces found in the two foremost treas- 
uries of medieval religious devotion, the Breviary and the 
Books of Hours of the Blessed Virgin. 

Middle English Marian lyrics reflect a many-sided de- 
votion and give us an insight into the poets’ attitudes to- 
wards life, death, and eternity. 

283 pages. $3.65. Mic 57-1722 
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University of Pennsylvania, 1957 
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The Mirror of the Periods of Man’s Life is a critical 
edition of the poem. Manuscript Pepys 2125 is tran- 
scribed, and variant readings are given from the other ex- 
tant manuscripts. The Introduction contains a description 
of each manuscript and a discussion of the philology and 
affiliation of manuscripts. The provenance and date of the 
original composition, the versification, author, and paral- 
lels and literary influence are discussed. A bibliography, 
notes, and glossary are included. 

The following are the major conclusions: 











1. Manuscript Pepys 2125 is the most authoritative of 
the extant texts. 

2. The original composition belongs to the western 
part of the East Midlands and dates from the last 
decades of the 14th century. 

. The poem is a source of Mundus et Infans and 
forms a link between the moralities and the earlier 
narrative allegories. 

161 pages. $2.15. Mic 57-1723 
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THE MISER IN THE NOVELS 
OF PEREZ GALDOS 


(Publication No. 20,915) 


John Joseph Alfieri, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor E, W. Ringo 


In works dating from his first period to his last Galdos 
holds up to view various phases of materialism exempli- 
fied in one way or another in the figure of the miser. His 
first novel affords a rudimentary instance of the type. 
Parsimony, still relatively unadorned, appears in the au- 
thor’s third novel, El audaz. Here the miser loves money 
for itself but the character is somewhat more complex 
than the first figure. These early avaricious personages 
are not bound up inextricably with the fate of other charac- 
ters; they serve no literary purpose other than the por- 
trayal of the niggard reduced to simple terms. 

In the episodios nacionales the miser provides an ig- 
noble picture of avarice which furnishes a striking con- 
trast to the selfless idealism of other personages. The 
Requejos, who appear in several episodios, by their self- 
ishness and indifference to suffering bring into sharp re- 
lief the altruism of the characters with whom they come 
into contact. Tio Candiola points up the lofty patriotism 
of the populace by his grossly materialistic design of life 
which reaches the nadir of treason. These characters 
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bring a new dimension to the figure of the miser in that 
they move against a background of heroism and privation, 
but they do not transcend the limits of type portraiture. 
Galdds employs them to impart a novelistic touch to his 
treatment of history. 

The misers of the social novels are not wholly odious 
nor merely grotesque; they may evoke compassion as 
well as contempt. In instances they afford the author an 
opportunity to lay bare certain vices and abuses which 
plagued the nation not the least of which were materialism 
and class consciousness, Juan Amarillo in Gloria fore- 
shadows the coming shift in social classes. Here the 
odium attached to the vice of avarice is deepened by the 
miser’s hypocrisy, his feigned interest in the Church for 
materialistic purposes. Semana Centeno in Marianela ex- 
emplifies the consequences of a haunting fear of poverty 
induced by economic instability among the lower classes 
of the provinces. Fear of economic insecurity breeds 
rapaciousness in the madrileno, Francisco Bringas, whose 
miserliness is shown ip sharp contrast to his wife’s strug- 
gle to reach a higher social position. Fortunata y 
Jacinta’s Dofia Lupe represents the miser’s concern with 
social prestige in a rapidly changing society. 

Torquemada is the climactic figure in the series of 
portraits of persons warped by materialistic preoccupa- 
tions. Here materialism reaches its zenith. It pervades 
every aspect of the character’s life. A product of the au- 
thor’s mature art, Torquemada is a fully rounded, tre- 
mendously vital figure. Galdds brings to him something 
of the earthy humor of Sancho Panza, the rapacity of nig- 
gardly masters of picaresque literature, the craftiness of 
the picaro; above all, he is a real personage who moves 
from moods of ribaldry to ones of remorse, who lives, 
prospers, suffers and dies after undergoing alterations of 
character and leaving his imprint on his epoch. 

The miser is the key to Galdos’ preoccupation with the 
materialism of the Spain he knew. Torquemada, the cul- 
minating figure, is the focal point of the various elements 
in the nation which overstressed this way of life. His por- 
trait is a picture of late nineteenth century Spain. His 
rise from an avaricious moneylender to a titled nobleman 
symbolizes the changing structure of a society in which 
the power of money upsets tradition. The multiplicity of 
his activities reflects other features of this period: the 
feverish pitch of money-making, the spiritual and moral 
decline, the weaknesses of Spanish economy, and the role 
of Spain as a nation. 223 pages. $2.90. Mic 57-1724 
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In my dissertation I have attempted to discover the 
meanings of the major symbols in the works of Ernest 
Hemingway solely in terms of the works themselves. 

In order to do this, I studied the individual stories and 





novels of Ernest Hemingway in order of their publication 
noting the situations, the acts by man, woman, or beast, 
the geographical and topographical places and arrange- 
ments, the inanimate objects, or the figures of speech that 
recurred. At the same time, I noted whether or not these 
Situations, acts, events, or objects had a functional effect 
in the story or novel in which they appeared; that is, 
whether or not their appearance affected the tone or the 
course of action of the story or novel, or the minds of the 
characters present when the act, situation, event, place, 
or object was introduced. If there was a functional effect, 
I called the situation, act, event, or object a symbol. The 
meaning of the symbol I derived from its function, how it 
was described, and the kinds of events and tone associated 
with it. 

I found that there are not only symbols but also a sym- 
bolic system which evolves in the course of the works of 
Ernest Hemingway. Individual symbols gradually grouped 
themselves around a pair of polar opposites, the universal 
male and female principles: the mountain is masculine 
and symbolizes spiritual and intellectual qualities; water, 
ultimately the sea, is feminine and symbolizes physical 
life and death. Between these two natural entities is the 
plain whose feminine and sensual powers are eventually 
transferred to the sea. These symbols form a symbolic 
structure which permeates the works of Ernest Heming- 
way. In The Old Man and the Sea the tensions between the 
male and female principles are resolved in their union. 

The Hemingway protagonist and heroine undergo a 
continuous evolution also. As a young man, the protagonist 
evolves in the direction of an ideal male hero who is 
manly, competent, unworried, and free from the control of 
woman. After To Have and Have Not, the protagonist 
evolves in the direction of a hero who embodies the spirit- 
ual ideals of the male principle. In Santiago, in The Old 
Man and the Sea, the protagonist attains the most idealis- 
tic form of the spiritual hero. The heroine evolves toward 
the union of her life-giving and death-dealing attributes. 
These attributes are merged in the symbolic meaning of 
the Gulf Stream, or the sea, in The Old Man and the Sea. 
In this book, the heroine is the sea, the ultimate expression 
of the female principle. 304 pages. $3.90. Mic 57-1725 

















JOURNEY INTO NATURE: AMERICAN 
NATURE WRITING, 1733-1860 


(Publication No. 20,813) 


Robert Whitmore Bradford, Ph.D. 
Syracuse University, 1957 


Supervisor: E, H, Cady 


This study covers nature writing representative of the 
period 1733-1860. Among the writers discussed are Byrd, 
John and William Bartram, Crevecoeur, Wilson, Audubon, 
Nuttall, Godman, Emerson, Hawthorne, Willis, Susan 
Cooper, and Thoreau. 

The general point of view of the study is that nature 
writing as genre is indebted to the journey accounts of the 
old explorers for its form and mystique. Various influ- 
ences from literature, religion, science, and art cause 
what begins as a routine account of a journey of explora- 
tion to become the record of a spiritual quest. The 
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chief literary influence is the Romantic view of nature; 

the chief religious influence, Transcendentalism; the chief 
scientific influence, the attitudes of the classifying natural- 
ist; the chief artistic influence, the vogue of the Pictur- 
esque, 

In plan this study is rather simple. Three chapters — 
I, V, VOI — are designed to present something of the his- 
torical background in which certain writers worked. Al- 
though the writers are treated as human beings with 
personal ambitions and with the demands of a fairly spe- 
cific audience before them, there is full attention to the 
broad cultural forces of the times within which they 
worked, Each of the three background chapters develops 
an understanding of the dominant imaginative apprehension 
of his task held by each of the various writers. Chapter I 
presents the virtuoso of science and the beginnings of the 
Linnaean attitudes toward natural history exploration. 
Chapter V introduces the field naturalist and the attitudes 
which surrounded his work. Also developed is the impor- 
tance to a “nature eye” of the ideas of “Ecology” and “The 
Picturesque.” Chapter VIII is a discussion of Emerson 
and Transcendentalism. 

The aim of this history is to understand the growth of 
nature writing as a genre in order that a more competent 
and mature evaluation can be made of writing of this type. 
The method used to attain this end has been to select works 
that common sense and the judgments of previous histo- 
rians regarded as typical. The principle is then to throw 
as much light as possible on a single representative work 
and thus make it act as a touchstone for its period. In es- 
sence, the individual work is made to serve as a symbol. 

There is no effort to argue that there is any inevitable 
development perceived, although the writer has come to 
believe the history of this genre follows a fairly well de- 
fined pattern. There is also no effort to claim that the 
genre went through a period of “progress,” though Thoreau 
is treated as the artistic flowering of the period. 

Insofar as is practical the quotations are extensive 
enough to permit an enquiring reader to sample the quali- 
ties and flavors of the nature writers discussed, and to 
form his own conclusions. 

502 pages. $6.40. Mic 57-1726 


THE DRAMATIC TECHNIQUE OF 
BENITO PEREZ GALDOS 


(Publication No. 20,986) 


Hal Carney, Ph.D. 
The University of Nebraska, 1957 


Adviser: Hilario S. Saenz 


Critical opinion has considered Perez Galdés as the 
foremost Spanish novelist after Cervantes and, because of 
his understanding of and sympathy for humanity, worthy of 
a place among such masters of the novel as Balzac, Dick- 
ens, and Tolstoy. Similar critical acclaim has not been 
accorded his twenty-two dramas, some of which rank 
among the best of the nineteenth century. The novels have 
been the subject of numerous studies, however, the plays 
have been treated less frequently and often with a negative 
approach. My analysis of the techniques he employed in 





his dramas has been prompted by a desire to fill some of 
the lacunae in Galdosian scholarship. As a background it 
has been necessary to investigate his reasons for turning 
to the theater, in which he had never lost interest, despite 
a successful career as a novelist. It was found that the 
dramatist’s decision was not a hasty one, nor was he un- 
acquainted with contemporary dramatic trends. His re- 
views of plays and general articles on the theater attest to 
his continued awareness of theatrical matters. In these 
writings and in the prefaces to some of the plays he indi- 
cates very definite ideas on the theater. His principal 
contribution to dramatic technique was a theory of the 
close relationship of the novel and the drama. He put this 
conception into concrete form in three dialogued novels 
which were later altered and reduced to stage proportions. 
By a detailed comparison of these novels with the dramas 
derived from them, this study shows that the transforma- 
tion process was not a simple one. Galdos was forced to 
do extensive rearranging and condensing of scenes from 
the parent work, and to provide much new dialogue while 
eliminating large portions of the original speeches to- 
gether with numerous minor characters. The three plays 
so constructed were among his most successful, and one, 
El abuelo, is conceded by many critics to be his best. 

Galdds’ second play, La loca de la casa, has often been 
mentioned as having been derived from a dialogued novel 
of the same name. Evidence has been given in this thesis 
to show that it was never a novel, that it bears none of 
the characteristics of the dialogued novels. From a care- 
ful examination of the two versions that Galdos wrote it 
is seen that the second is the work as cut during rehears- 
als, that it did not necessitate the extensive rewriting and 
the major alterations which the novels in dialogue form 
required, 

An analysis of two plays drawn from regular novels 
has provided proof that in their original form they were _ 
not conceived in theatrical proportions. To bring them to 
the stage, the author was confronted with many problems 
of dramatization which he adequately solved in Dofia Per- 
fecta, one of his substantial triumps in the theater. 

The study of three phases of dramatic technique — ac- 
tion, characterization, and dialogue — has revealed that 
Galdos’ success varied from play to play, and even within 
one play. He was more consistent in the impressive 
characters he created, many of which rank with the finest 
in the novels. The handling of dramatic action was less 
uniformly well done. He frequently allowed the thesis of 
the work to intrude to such an extent that it impeded 
smooth, direct progress toward the climax. The later 
plays make apparent the playwright’s skill in writing dra- 
matic dialogue. 

Spanish drama benefitted from Galdos; introduction of 
new themes, from his fresh treatment given old ones, and 
from his creation of real characters and authentic situa- 
tions. Many of the problems treated in his plays, some of 
which have been maintained in the repertoire down to re- 
cent times, are still before the Spanish people. 

352 pages. $4.50. Mic 57-1727 
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JOHN DONNE AND THE COMMON LAW 
(Publication No. 20,749) 


Lucille Stocke Cobb, Ph.D. 
Washington University, 1956 


Chairman: Jackson I, Cope 


The purpose of this study has been first to investigate 
Donne’s various experiences with the English Common 
Law to discover the sources and nature of his legal knowl- 
edge, and then to interpret legal terms and allusions in his 
verse by means of contemporaneous law literature either 
certainly or probably known to him. With the verse, I have 
tried to explain all legal terms and allusions requiring 
more than a lay knowledge to be understood fully, and to 
supply background material when it aids understanding. 
The prose has been used only when it supplies his ideas on 
the broad principles of law and justice or when remarks on 
specific legal points help explain similar remarks in the 
verse. 

The opening chapter discusses Donne’s contacts with 
the law as a student at Lincoln’s Inn, as secretary to Eger- 
ton, as a member of the Parliaments of 1601 and 1614, as 
Divinity Reader at Lincoln’s Inn, and as a member of the 
Court of High Commission. Law books certainly or prob- 
ably known to Donne are examined briefly. Chapter two 
first presents Donne’s views on the philosophical bases of 
law as he expressed those views in Biathanatos, Pseudo- 
Martyr, and the Sermons. The effect on his thinking made 
by his belief that man’s law is founded on the Law of Nature 
and on the Law of God is considered. The chapter next 
explores Donne’s opinion of the administration of the law 
in his time, largely as he expresses that opinion in Satyre 
V. That satire is analyzed and background material on the 
_ fee system it attacks is supplied. 

Chapters three and four are devoted to explication of 
legal usage in Donne’s verse. Donne’s references to 
Criminal Law, discussed in chapter three, are explained 
largely by means of Staunford’s Plees del Coron, which 
Donne knew, and by means of new legislative enactments, 
with which he shows familiarity. Littleton’s Tenures and 
Rastell’s Termes de la Ley are used to explain the refer - 
ences to real property, discussed in chapter four. It is 
highly probable that Donne knew both from his student days 
at Lincoln’s Inn. Comparison of Donne’s method of using 
real property law to that of Sir John Davies is made in an 
appendix, where Davies’ two Gulling Sonnets dealing with 
property law are analyzed. 

Chapter five contains a brief discussion of Donne’s use 
of the law governing the Royal Prerogative followed by a 
comparison of the way he used law in youth with the 
changed way he used it in maturity. Possible reasons for 
the change are explored. An Index attached to the text 
covers both the law terms that have been defined or dis- 
cussed and the forty-odd poems that have been analyzed 
partially or wholly. 181 pages. $2.40. Mic 57-1728 
































LA DRAMATURGIE DE CORNEILLE 
(Publication No. 20,786) 


Marie-Odile Gauny, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr, George O, Seiver 


The purpose of this dissertation is to study Corneille’s 
dramatic system and to establish the basic features of his 
personality as an artist. The approach to Corneille as a 
playwright has been based on the plays themselves, come- 
dies excluded. 

This study is divided into four major parts. The first 
chapter, “The Independence of Corneille,” shows that the 
influence of Aristotelian commentators, scholars and con- 
temporary critics such as l’abbé d’Aubignac and La 
Mesnardiere, on Corneille’s idea of a theatre is to be dis- 
counted. Corneille started as an amateur playwright with 
the comedy Mélite and did not know the “rules.” Later on 
he did not let Aristotelian theories of drama stand in his 
way and paid only lip service to them. His own theories 
about the theatre came out of his experience and were ex- 
pressed, much later (1660), in the Discours and Examens. 
His basic tenets are that “rules” are relative and change 
as the times and taste change, that the main duty of a 
playwright is to reach and entertain his audience. The 
means to achieve a pleasing impression do not matter so 
much as the end results, that is, the satisfaction of the 
audience and the success of the playwright. 

The second chapter, “The Subject-matter,” is devoted 
to the study of historical, legendary and invented subjects. 
Within a historical framework, Corneille introduced much 
that was of his own invention (situations and characters), 
more and more so as he advanced in his career. In order 
to have greater freedom in the handling of historical ma- 
terial, he chose subjects in far away, little-known periods 
and areas of history. The common denominator to all 
subjects is a tendency toward the extraordinary both in 
Situations and characters. 

Such subjects were chosen to arouse curiosity, sur- 
prise and suspense in the audience. The 17th century pub- 
lic was also probably interested in the relations that the 
subject had with contemporary events or figures. For the 
modern reader, the choice of subjects indicates the ar- 
tistic temperament of the playwright. 

The third chapter, “The dramatic structure,” presents 
an analysis of various plots and reduces them to their 
basic elements. The fact that all Cornelian plots tend to 
move at several levels at once is stressed: thus they can 
be said to be complex plots. 

A concrete study of techniques and dramatic devices 
used in the various parts of the plays: exposition, crisis, 
denouement, follows. 

In the last chapter, “The characters,” a sampling was 
chosen from the point of view of the importance of the 
type in the social order of the time as well as in Cor- 
neille’s dramatic system: kings, queens, emperors, 
rulers, statesmen were thus selected. Their sharply de- 
fined and diverse personalities testify to Corneille’s pow- 
erful creative imagination on the one hand. On the other, 
there are similarities and spiritual families within the 
Cornelian world. Thus, it is possible to speak of a Cor- 
nelian hero. This hero has a personal ideal or goal and 
strives with great energy to become the person he or she 
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wants to be (Auguste, for instance). He or she is alsoa 
person of passion who puts his or her vital forces at the 
service of that passion which might be directed to the real- 
ization of a better self (Auguste), a more glorious one 
(Bérénice, Pulchérie) or of his or her ambition and greed 
for power (Cléopatre). 

This aspect of Corneille’s dramatic creation as well as 
his persistent taste for the extraordinary, the unexpected, 
the striking, the horrible, for complex and involved struc- 
tures, for the combination of many devices within the same 
play, seem to point toward a baroque temperament. 

319 pages. $4.10. Mic 57-1729 


VICTORIAN VERSE HUMOR: 1830-1870 
(Publication No. 20,682) 


Donald Joseph Gray, Ph.D. 
The Ohio State University, 1956 


Victorian verse humor and Victorian poetry traveled 
different roads to similar destinations. Poetry was ex- 
pected to redeem the imperfection of life by ordering it 
with the infinite harmonies of the ideal; because when 
laughter reforms, it does so by insisting upon the dissonant 
error of the actual, the Victorians delegated its function to 
prose. The man who laughed in verse, therefore, was not 
usually considered a poet, and as the verse humorists, 
free of a poet’s responsibilities, evolved a tradition of 
frivolous laughter, the poet, reluctant to imperil his iden- 
tity by descending too far into the actual and prosaic, be- 
gan a retreat which ended in the last Victorians’ frivolous 
play with verse form and technique. 

Because they knew how to comprehend in verse those 
aspects of actuality ignored by serious pets, the verse 
humorists might have helped to arrest that retreat by 
making the Victorian poetic idiom more flexible. But when 
in their formal verse satires Edward Bulwer -Lytton, 
Philip James Bailey, and Alfred Austin wanted to speak in 
earnest, they abandoned their satiric language and conven- 
tions for the noble rhetoric of romance or sober allegory, 
and informal verse satirists like Thomas Hood, Richard 
Harris Barham, and Samuel Orchart Beeton insulated their 
ridicule in a grotesque fantasy which only occasionally, 
most notably in the satire of Robert Brough, achieved a 
meaningful relationship with contemporary experience. 
The techniques and attitudes of laughter, in other words, 
were rarely used to accomplish the serious purpose asked 
of poetry; they were used rather as a holiday from seri- 
ousness. 

That holiday was most often enjoyed in burlesque, par- 
ody, and the pun, the three most popular devices in verse 
humor. Like the pun, the burlesque and parody of Hood, 
Barham, Thackeray, William Edmondstoune Aytoun and 
Theodore Martin, and Charles Stuart Calverley juxtaposed 
disparate meanings — the incongruous associations of 
chivalry, for example, and slang. But these humorists 
quite honestly insisted that they meant nothing by their 
juxtaposition of noble and mean, as one would say: “It 
was a joke. I meant nothing.” In the laughter of burlesque 
and parody, therefore, as in those many puns which failed 
to direct a play on sound toward a meaning, the Victorians 
were pleased to encounter language, ideas, and images 





they ordinarily respected in a context which, because it 
did not add up to a serious statement, did not demand a 
serious response. 

In verse humor, this habit of taking a holiday from se- 
rious meaning culminated in nonsense, which is a refuge 
from all meaning. Edward Lear, Lewis Carroll, and W.S. 
Gilbert achieved their effects not by relying on incongru- 
ous associations but by creating self-contained structures 
which seemed to but did not quite make sense; “frumious” 
sounds like a word just as “The Jumblies” reads like a 
poem. And because for several reasons nonsense was 
most successful when it pretended to be that sensible 
structure called poetry, this ultimate manifestation of 
verse humor’s frivolity is analagous to the final destina- 
tion of Victorian poetry. Fleeing the ugliness and frag- 
mentation of their society, the last Victorian poets also 
abdicated their responsibilities and substituted a perfec- 
tion of form for the union of art and life sought by their 
predecessors. The most interesting aspect of verse humor, 
therefore, is that, for identical reasons, it anticipated this 
flight into a wonderland of irresponsibility. 

278 pages. $3.60. Mic 57-1730 
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University of Pennsylvania, 1957 


Supervisor: Robert E., Spiller 


This study of the cathedral in American literature is an 
attempt to make clear the impact on four major New Eng- 
land authors especially, of the great devotional edifices of 
the Old World from the point of view of symbolical inspira- 
tion, both aesthetic and spiritual. The impressions made 
on Nathaniel Hawthorne, James Russell Lowell, Henry 
Wadsworth Longfellow, and Henry Adams - all Puritans — 
were articulated in varying degrees in their notebooks, 
letters, poetry, prose, and fiction. These impressions 
were conditioned at the outset by the novelty of the prodi- 
gal richness of detail, the massiveness and complexity of 
structure, and the atmosphere of religious mystery in the 
buildings. Each writer felt the need of explication; for the 
austere simplicity of the New England meeting-houses, to 
which they were accustomed, was inadequate preparation 
for an understanding of the artistic wealth of European 
architecture, The problem of aesthetic appreciation they 
met and solved to a satisfying degree as they pursued their 
cultural education with deliberateness and seriousness of 
purpose. Their penetration of the intrinsic meanings of 
the cathedrals was more gradual, and sometimes not com- 
pletely comprehensive or orthodox, since most of the 
churches were designed originally for Roman Catholic lit- 
urgy and ceremony. Their reactions to both the artistic 
and spiritual aspects were, on the whole, both generous 
and warm. 

The number of the cathedrals considered in this study 
was limited of necessity by what the authors themselves 
included in their writing. Chief among the churches which 
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elicited from them detailed or special reference and with 
which this work is primarily concerned are the English 
cathedrals of Lichfield, Lincoln, Salisbury, St. Paul’s, 
Chester, Gloucester, York, Durham, and Peterborough; 

the French cathedrals of Notre Dame in Paris, Amiens, 
and Chartres; and the Italian duomos of San Lorenzo, 
Florence, and Siena. Westminster Abbey, Mont Saint- 
Michel, and St. Peter’s in Rome are included — though they 
do not strictly rank as cathedrals or bishops’ seats —- since 
they enjoy an importance because of their magnitude, 
beauty, or affection. 

To all four writers, the cathedral offered, on the one 
hand, the experience of aesthetic pleasures, the enjoyment 
of which often proved too overpowering and elusive for 
adequate and satisfying expression in words; on the other 
hand, a study in symbolical inspiration: in symbolism 
pure and simple as they tried to interpret the meanings 
behind the exquisite artistry of carvings and architecture; 
in the symbolism of ritual and ceremony; in the symbol- 
ism, less tangible perhaps, which identified the Church 
with spiritual power and peace, with fulfillment and 
eternity. 

As they journeyed more and became more accustomed 
to seeing the glories of Old World culture, their “unin- 
structed vision” became more perceptive, and the aes- 
thetic beauties of the cathedrals, a living reality to which 
their artistic natures responded with enthusiasm and ap- 
preciation. They shared, too, in a tremendous spiritual 
experience. Hawthorne heard the great cathedrals whis- 
per to him of immortality; Lowell was caught for one 
brief moment in a rapture of faith; Longfellow experienced 
emotions he never expected to recapture; and Adams at 
Chartres knew himself to be among those, who, like Paul, 
had a vision on the road to Damascus. Each of sons of 
Puritans returned home, not ‘recreant to their father’s 
faith,” at least outwardly, but different men nevertheless. 
Into what precise realms of the spirit they were trans- 
ported by the inspiration and aspiration which the cathe- 
drals symbolized remains a secret shared by them and 
Him for Whom the glorious fabric of the edifices was de- 
signed, the greater than all gods, the God we worship. 

235 pages. $3.05. Mic 57-1731 
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The dissertation argues that Bennett as man and artist 
has been seriously misunderstood by previous commenta- 
tors. Very early in his career Bennett explicitly stated 
that he was no longer mainly interested in realism or na- 
turalism; and all of his important novels can be shown to 
be organized complexly along imagistic, symbolical, and 
thematic lines. Virginia Woolf’s argument that Bennett 
creates his characters merely with externals preoccupies 
itself with the externals Bennett did employ and ignores 
his psychological analysis, which is profound, Bennett’s 
works are highly ironical; his characters’ successes and 





failures possess ambiguities that nave consistently gone 
unrecognized. Among Bennett’s finest novels are at least 
a couple that have been regularly dismissed as commer- 
cial trash. 

The first four chapters of the dissertation deal with 
Bennett’s life, concentrating upon material that generally 
has received scant attention in previous accounts. 
Chapter 1 presents his youth: domestic and social influ- 
ences, education, and early writing. Chapter 2 discusses 
his mature years, showing that they were devoted mainly 
to writing, reading, music, and painting, proving false the 
frequent contention that he wrote potboiling works through- 
out his career. His preferences in literature, music, and 
painting and his extensive activities in support of fellow 
artists and cultural enterprises are discussed. Chapter 3 
analyzes his relationships with women. Chapter 4 pre- 
sents his social, political, and philosophical views. A So- 
cialist, an adherent of Herbert Spencer’s views on human 
history, and an agnostic, Bennett tempered his beliefs with 
commonsense and compassion. 

Chapter 5 presents Bennett’s general esthetic opinions 
and outlook. For him, no literature is photographic, none 
is perfectly detached and objective. The writer’s pres- 
ence and partiality are inevitable and desirable. At the 
same time, the writer must strive for a kind of detach- 
ment and honesty. Bennett weaves significant motifs of 
romantic art into his works: the medieval, the exotic, the 
natural (as against the artificial and urban), the grotesque, 
and the supernatural; two of his works lie completely 
within the romantic mode. The announced purpose of Ben- 
nett’s art is to uncover beauty, which lies hidden in reality. 
Beauty is philosophic truth; it is the image of human cir- 
cumstance and destiny. The keys to beauty are intensity 
of vision and compassion. 

Chapters 6-8 analyze the major themes of Bennett’s 
works: sexual relationships, youth-age/time, money and 
luxury, fate and chance, religion and supernaturalism, and 
evolution and history. The complexity, subtlety, and va- 
riety of his handling of these themes are demonstrated. 

Chapter 9 analyzes his methods of characterization. 
Symbolic action, hysteria, tic, and dream, provide some of 
the less obvious ways in which one of his characters re- 
veals herself. Through the use of complex imagery, Ben- 
nett portrays mind and external reality as mirrors of 
each other. Chapter 10 analyzes Bennett’s style and struc- 
ture. According to Bennett himself, his method consists 
of “creative repetition.” Each of his novels of his mature 
years presents an involved pattern of repeated images, 
metaphors, symbols, scenes, actions, characters, and 
themes. 

Chapter 11 deals with judgments upon Bennett’s worth. 
His own general opinions on all of his writing are pre- 
sented. The commonly accepted views that his art de- 
clined in later years, that his Five Towns novels are his 
best, and that much of his work is trash, are shown to lack 
substantial evidence. No attempt is made to assess Ben- 
nett’s ultimate position in English literature; but it is be- 
lieved that the analysis of his art presented in the disser- 
tation shows that his knowledge of his created worlds, his 
capacities of imaginative, complex organization and coher- 
ence, and his psychological penetration are profound. 

582 pages. $7.40. Mic 57-1732 
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AN IMAGE OF T. E,. HULME 
(Publication No. 20,580) 


Clifford Anthon Josephson, Ph.D. 
Columbia University, 1956 


After documenting the growth of Hulme’s reputation 
from obscurity at the time of his death to international 
prominence almost forty years later, An Image of T. E. 
Hulme traces the development of Hulme’s ideas and de- 
scribes the changes they underwent. Previously unpub- 
lished biographical material is integrated with his early 
New Age essays. The conflict between his early search 
for freedom and, once he found it, his life-long attempts 
to avoid the responsibilities freedom imposed is funda- 
mental to his intellectual and emotional life. Hulme’s 
early interests were scientific ones. However, he could 
not accept the mechanical determinist explanation of the 
world which he felt nineteenth-century science imposed 
upon him. In his early essays Hulme sometimes describes 
mechanism as a “nightmare” and other times as a suffo- 
cating prison from which he desperately sought escape. 
Hulme declares that Bergson’s philosophy gave him the 
metaphysical rationale for freedom that he longed for. 
Freedom brought him no sense of strength or joy; rather, 
it constantly presented him with alternatives between 
which he had to choose even though he was temperament- 
ally incapable of making a decision and accepting the 
responsibility for it. From the time of his discovery of 
Bergson until his death, Hulme sought situations and ad- 
vocated theories which relieved him of what he felt to be 
the burden that responsibility imposed. The irony of 
Hulme’s life is that he saw the determinist world as im- 
moral — a world in which a man could not be held account- 
able for his actions; yet in a world where he was a free 
and responsible being, he felt lonely and powerless. 

His attempts to alleviate his feelings of loneliness by 
establishing a communication-bond with other men led to 
his short-lived interest in poetry. For Hulme, poetry was 
rapid and effective communication; for him the ethetic 
emotion was the product of precise communication. This 
study analyzes his theories of poetry, imagery, and com- 
munication and shows them to be the result of his applica- 
tion to literary practice of Bergson’s theories of intuition 
and reality. While Hulme was interested in literature, he 
moved in a self-conscious society. A brief history traces 
the founding of the Poets’ Club, his early meetings with 
F, S. Flint and Ezra Pound, and his unsuccessful attempts 
to build and maintain a literary circle which he could 
dominate. 

His desire to avoid the vicissitudes — and for him —- 
the haphazard nature of life led him to popularize Worrin- 
ger’s theory of the psychic and emotional origins of ab- 
stract art. Hulme, like Worringer, believed abstract art 











to be produced by men who feel uncomfortable in the world; 


naturalistic art, by men at home in the world. His con- 
ception of “classical,” which referred not to Greek or 
Roman values but to the rigid almost geometric art of the 
Middle Ages, drew heavily upon Worringer. An account of 
the various currents in English art immediately before 
the First World War reveals how close Hulme came to 
imposing his art theories upon the now-famous group of 
artists who gathered at his weekly salon. 

Reports from his friends, letters he wrote home from 
the trenches, and his last articles show that the war 





softened his belligerency and gave him a respect for the 
individual which he previously lacked. But before his al- 
tered attitude could be significantly developed, he was 
killed at the front. 179 pages. $2.35. Mic 57-1733 


THE MIDDLE WESTERN FARM NOVEL 
IN THE TWENTIETH CENTURY 


(Publication No. 20,927) 


Roy Willard Meyer, Ph.D. 
State University of Iowa, 1957 


Co-Chairmen: Professor Alexander C, Kern 
Associate Professor Merrill F. Heiser 


The chief purpose of this study is to examine a group 
of novels dealing with farm life in the Middle West to de- 
termine whether they constitute a literary genre. It also 
proposes to survey the origins and chronological progress 
of this type of fiction, to relate it to other American fic- 
tion of the same period, and to offer some evaluation of its 
artistic merits. Certain criteria have been set up as 
means of determining the genuineness of particular works 
as authentic farm fiction: (1) realistic treatment of the 
physical details of farm life; (2) use of the vernacular; 

(3) use of folklore; and (4) reflection of certain attitudes, 
beliefs, and habits of mind characteristic of farm people. 

In the nineteenth century farmers and farm life were 
treated either romantically or else condescendingly and 
patronizingly. Although Eggleston, Howe, Kirkland, and 
Frederic all touched more or less on farm life, the first 
authentic farm fiction was the work of Hamlin Garland, 
beginning with Main-Travelled Roads in 1891. 

Some of the novels treated in this investigation concern 
the pioneering venture, including both the conquest of the 
land and the adjustment of foreign immigrants to the new 
environment, Included among these are Willa Cather’s 
O Pioneers! and My Antonia, Herbert Quick’s novels about 
early Iowa, and the novels of O. E. Rolvaag. Largely be- 
cause of the books by these authors, fiction dealing with 
pioneering includes some of the finest farm novels. 

Many novelists centered their work about the theme of 
the desirability or undesirability of farm life. Most of 
their novels divide themselves into those emphasizing es- 
cape from a stunting farm environment and those stressing 
reconciliation with the land. Garland’s Rose of Dutcher’s 
Coolly and G, D. Eaton’s Backfurrow represent the former 
type, while John T. Frederick’s Druida and Green Bush 
and Paul Corey’s Mantz family trilogy express the oppo- 
site point of view. Some writers, notably Frederick Philip 
Grove, see the issue less as one of the undesirability of 
the farm than as one of a decline in individual character 
from one generation to the next. 

Although social protest literature does not bulk large 
in farm fiction, a few works, such as Lorna Doone Beers’ 
Prairie Fires, Fannie Cook’s Boot-Heel Doctor, and Paul 
Corey’s Acres of Antaeus, do deal directly with economic 
problems peculiar to farming, while Louis Bromfield’s 
The Farm expresses a general condemnation of the eco- 
nomic changes that have led to a decline in the importance 
of agriculture. 

Many writers of farm fiction chose to deal with 
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individual emotional problems in a rural setting. Some of 
these may be described as romantic in their methods (Mar - 
tha Ostenso, Josephine Johnson, and Herbert Krause in 
Wind Without Rain), while others may be classified as pre- 
dominantly realistic (Ruth Suckow and Leroy MacLeod). A 
chronological survey of these novels reveals a gradual 
improvement in technique. 

This investigation has shown that the group of novels 
examined do constitute a genre, as measured by the cri- 
teria set up. The growth of the farm novel, slow for twenty 
years after Garland’s initial efforts, then more rapid, 
reaching a climax in the 1930’s, and its subsequent decline 
may be accounted for by literary, economic, and social 
factors. Movements in American non-farm fiction (ro- 
manticism, realism, naturalism) are usually reflected, 
tardily, in the farm novel. Esthetically, only a few farm 
novels have come up to the level of the best contemporary 
American fiction. The outlook is for a continued decline 
in the number of farm novels published as agriculture de- 
creases in relative importance in the national economy. 

375 pages. $4.80. Mic 57-1734 





A STUDY OF JAMES JOYCE’S A PORTRAIT 
OF THE ARTIST AS A YOUNG MAN 


(Publication No. 20,591) 


Robert Stanley Ryf, Ph.D. 
Columbia University, 1956 








Although it is now clear that Joyce’s works are organ- 
ically connected, the history of the reputation of the Por- 
trait reveals an extremely delayed recognition of its com- 
plexity, and there has been no full-length investigation of 
its relationship to the other works. This study attempts 
to establish that relationship, and to argue the case for 
the Portrait as a handbook to the rest of Joyce’s writings. 

There are several versions of the Portrait story. In 
theme, imagery, and symbol, Chamber Music is a shadowy 
antecedent. Stephen Hero, although closely preliminary 
to the Portrait, is an inferior version of the story because 
of its subjectivity and turgidity. Paradoxically, Joyce ac- 
tually achieves greater objectivity in the Portrait by 
changing to an interior perspective, in which Stephen’s 
mind becomes the stage upon which the dramatic action 
unfolds. 

Dubliners and the Portrait are mutually and organically 
concomitant. The dominant but implicit theme of the short 
stories is that of the three nets of the Portrait - language, 
nationality, and religion. The stories of Dubliners are 
those of people caught in the nets, and contain various 
projections of Stephen’s condition had he not escaped. 

Prolegomenous to Ulysses, the Portrait is more than 
preface. The two works are so closely interconnected as 
to make a complete catalogue of correspondences impos- 
sible. However, in the categories of theme, imagery, 
symbolism, rhythm and technique, the earlier work is the 
necessary and genetic antecedent of the later. 

The esthetic principles preached in the Portrait are 
practiced in all of Joyce’s works. The categories of lyric, 
epic and dramatic art seem to be attitudes rather than 
genres, with the prevailing attitude that of the dramatic. 
The three requisite qualities of the work of art — wholeness, 
































harmony and radiance — are the principles on which the 
Portrait and Joyce’s other works are constructed. 

Until fairly recently, the presence of irony in the Por- 
trait has been generally overlooked, and no one has ana- 
lyzed in detail this aspect of the novel, or pointed out that 
the ambiguity of the ending justifies an entirely new inter- 
pretation of much of its meaning. Irony is one of several 
dimensions of the work, and is achieved by various tech- 
niques of deflation. Although Stephen’s mission appears to 
be viewed seriously, his attitudes toward religion and art 
are sometimes viewed ironically. The prevailing picture 
thus seems to be one of dramatic irony — of a youth pro- 
claiming a mission for which he is as yet unqualified. But 
irony is only intermittently present, and, borrowing a word 
from Joyce, we may describe the Portrait as a “jocoseri- 
ous” novel. 

The visual aspect of Joyce’s imagination has been gen- 
erally neglected by Joyce scholars. Prone to concentrate 
on the aural in Joyce, they miss some of his most telling 
effects, for in the Portrait and his other works, he is com- 
pletely at home in the visual and uses visual techniques 
effectively. Any discussion of the visual in Joyce must 
take into account the history of his relationship with and 
interest in the motion picture, and his employment of 
techniques peculiar to the motion picture. The implication 
here is not that he copied motion picture writing, but 
rather that he developed his own parallel techniques. The 
balanced view of the nature of Joyce’s imagination, then, 
is one which recognizes both the aural and visual aspects, 
and sees in his writings an aural-visual contrapuntal pat- 
tern which approximates the pulsative complexity of ex- 
perience itself. 296 pages. $3.80. Mic 57-1735 











DECEPTION AND UNDECEPTION IN 
THE NOVELS OF JANE AUSTEN 


(Publication No. 19,862) 


Glenn Arthur Sandstrom, Ph.D. 
University of Tlinois, 1956 


A process of intellectual, social, or moral deception 
and a succeeding process of undeception are basic to each 
of Jane Austen’s novels. The usual pattern for the hero- 
ines and a few heroes is as follows: a character has a 
weakening flaw or blinding bias; data and situations play 
upon his weakness in such a way that his judgment of 
events, his behavior, his view of the world, or his attitude 
toward other characters is twisted from the normal; then 
suddenly a momentous fact or series of facts makes un- 
avoidable for the character a realization of both his men- 
tal errors and resultant moral or social transgressions; 
after a period of emotional upheaval, he attains a norm of 
outlook and conduct. 

The six novels use various paths toward normality. 
Catherine Morland, of Northanger Abbey, moves from 
naivete toward maturity as she perceives the unreality of 
Gothic romance and the ambiguity of real life. Marianne 
Dashwood, one heroine of Sense and Sensibility, loses her 
egocentric viewpoint to reach a norm of considerateness 
and humility. Pride and Prejudice has a dual movement: 
Elizabeth Bennet, through a series of factual enlighten- 
ments, is divested of intellectual pride and family 
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prejudice; Darcy, meanwhile, changes his social views and 
his behavior. In Mansfield Park Fanny Price shifts from 
excessive self-effacement to a realization of her own 
value; Edmund Bertram returns to a proper code of mo- 
rality. The heroine of Emma faces facts that drive out her 
snobbishness and intellectual vanity. Persuasion shows 
Anne Elliot finding a new estimate of herself as a person 
and a woman; Frederick Wentworth rids himself of super- 
fluous personal pride. In all the novels most minor char- 
acters are deceived, as a rule conventionally and without 
moral implications, 

An analysis of the deceptions and undeceptions reveals 
some significant parallels among the novels. Each arrival 
at normality involves an approach to a consistent set of 
accepted standards, including a strict sexual morality, an 
abomination of any pride or selfishness that produces 
mental or emotional pain, frankness and ease in social in- 
tercourse, objective and clear-eyed intelligence, and sound 
taste. Jane Austen utilized the accepted standards but did 
not preach them. Another parallel, on the level of action, 
is the arrival by heroes and heroines at betrothal and 
marriage, which symbolize the attainment of normality and 











mark the cessation of confusion, ambiguity, and, very often, 


irony. Structurally, each novel has three phases: a period 
of deception, typically taking up the first two-thirds to 
three-fifths of the book; a period of undeception; and a 
final period consuming the last tenth of the novel, when 
romantic difficulties are resolved. 

One trend in the novels is a movement toward greater 
completeness of undeception: changes of character become 
broader and deeper. Especially in Mansfield Park and 
Persuasion, the vitiating biases affect a broad area of 
each heroine’s character rather than an isolated “humour” 
as in the earlier novels. Thus the novels seem to be in- 
creasingly realistic. Also, there are, in the late novels, 
a frequent diminution of cool social irony, a stress on im- 
plicit undeception, and an increased emphasis on feeling 
as an instrument of undeception. 

Richardson, Fielding, Burney, and Edgeworth isolated 
factual undeception and change of character, often relying 
on sentimental devices for moral alteration. Jane Austen 
synthesized the two approaches by focussing on heroines 
who are imperfect yet not truly evil and by making moral 
improvement contingent upon factual enlightenment. She 








thus gained in credibility, in soundness of characterization, 


and in unity of action. Mansfield Park and Persuasion 
rely more on emotion for characteral change than do the 
other novels, yet they are stabilized by facts and thus 
avoid sentimentality. 358 pages. $4.60. Mic. 57-1736 








ENGLISH PASTORAL VERSE FROM SPENSER 
TO MARVELL: A CRITICAL REVALUATION 


(Publication No. 20,402) 


Calvin William Truesdale, Ph.D. 
University of Washington, 1956 


This study is an attempt to revaluate according to mod- 
ern critical standards a number of major English pastoral 
lyrics and dramas written during the late sixteenth and 
earlier seventeenth centuries. It attempts, first, to isolate 





and reject earlier approaches to pastoral, including Dr. 
Johnson’s, and, then, to introduce new standards which 
would embrace the major examples of the genre. During 
the course of this discussion, William Empson’s views are 
given special attention and his definition of pastoral (as 
the means for sophisticated men to come to terms with the 
nature he has excluded) is regarded as too limited to em- 
brace, for instance, Lycidas, The Sad Shepherd, and The 
Winter’s Tale. In order to avoid the nearly universal dan- 
ger among pastoral critics of exclusive limitation, no at- 
tempt is made to define the genre in specific terms, other 
than to insist that some contrast between nature and civi- 
lized society ought to be present whether or not each ex- 
ample makes use of the old conventions. Under this 
looser scheme, it is possible to discuss a greater variety 
of material than is customary in pastoral criticism. 

Since the purpose of this study is to display the signifi- 
cant variety possible within the convention, a number of 
categories were arbitrarily selected to demonstrate this 
variety. The discussion begins with the distinctly social 
forms reflected in pastoral encomium, satire, and invita- 
tion and dirge. In the first of these chapters, enco- 
mium is used to illustrate not only the conventions them - 
selves but also the rather facile uses possible to it in 
such representative pieces as Peele’s Arraignment of 
Paris, Spenser’s April and Colin Clouts Come Home 
Again, and Herrick’s paean on the birth of Prince 
Charles. In the next chapter, the sparse number of suc- 
cessful pastoral satires is explained by the consistent 
Elizabethan practice of writing fashionable, artificial pas- 
torals and the consequent undercutting of the inherent 
contrast between town and country. Nevertheless, suc- 
cessful examples in Spenser, Campion, Herbert, and Mar- 
vell are discussed in relation to these prevailing fashions. 
The chapter on invitation and dirge stresses the develop- 
ment of these artificial pastorals (like Marlowe’s Pas- 
sionate Shepherd) out of the simple, unpretentious invita- 
tion often represented in Shakespeare, Fletcher, and many 
anonymous lyricists; the dirge is handled in the same 
manner, beginning with Herrick and moving into the more 
complicated meditations on death in Herbert, Bishop 
King, and Vaughan. 

The remaining chapters are concerned with two major 
pastoral themes, the “sad shepherd” theme (treated in 
three chapters) and pastoral innocence (treated in the re- 
maining one), The sad shepherd is viewed first as he is 
rejected in love or deprived of it by death, particularly in 
the poetry of Spenser, Barnfield, Lodge, and Sidney, along 
with Jonson’s satiric version in The Sad Shepherd, The 
second of these chapters deals largely with Marvell’s 
Mower series and related pieces in which some statement 
of anti-love is articulated. The third covers the sad 
shepherd as he appears in the pastoral elegy, particularly 
Spenser’s November and Milton’s Lycidas. The final 
chapter deals with the recovery of innocence as a domi- 
nant theme in the sixth book of The Faerie Queene, in 
The Winter’s Tale, and finallyin its ironic representation 
in Marvell’s Garden, where wit is viewed as a reflection of 
the sophisticated values of society incontrast to the lyrical 
vision of a return to nature. In every case (and this is also 
true of the dissertation as a whole) the relationship be- 
tween natural simplicity and social sophistication is dis - 
cussed in its dramatic and lyrical implications. 

342 pages. $4.40. Mic 57-1737 
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ESSENTIALLY-CONVERGENT SEQUENCES 
AND SERIES 


(Publication No. 21,003) 


James Gordon Jewell, Ph.D. 
University of Pittsburgh, 1957 


A sequence x of complex numbers is essentially con- 
vergent if there exists a convergent subsequence x’ of x 
such that lim (x;;n;;x’)/n = 1, where the symbol (x;;n;;y) 

n 


represents the number of terms of x in the first n terms 
of that sequence that are also terms of the sequence y. 
Many of the elementary properties of essentially-conver- 
gent sequences are similar to those of convergent se- 
quences, For example the “essential limit” of a sequence 
is unique, and term-by-term addition, subtraction, multi- 
plication, and division of essentially-convergent sequences 
are valid. However there are a number of points of differ- 
ence in the elementary theories of convergence and essen- 
tial convergence, and in particular there are a number of 
theorems in the latter theory that have no counterpart in 
the former. These are consequences of certain properties 
of the symbol (x;;n;;y), the algebra of which is developed in 
considerable detail, particularly in connection with sets of 
subsequences, 

A sequence is only essentially convergent if it diverges 
but converges essentially. There exist rearrangements of 
any only essentially-convergent sequence that do not con- 
verge essentially, and every divergent sequence contains 
subsequences that are not essentially convergent. A 
strong parallelism is deduced between sequences whose 
terms are values of a function corresponding to a conver- 
gent sequence of arguments, and sequences whose terms 
are values of the same function corresponding to an essen- 
tially-convergent sequence of arguments. Under light re- 
strictions, boundedness being more than required, essen- 
tially-convergent sequences are C,-summable (in the 
sense of Cesaro). If a bounded sequence is essentially 
summable H;,-; (in the sense of Holder) it is summable H,, 
or Cy. Several extensions of Toeplitz’ theorem on the ma- 
trix transformation of sequences are deduced, and counter- 
examples are presented to show that other extensions are 
impossible. Toeplitz’ theorem is modified both by requir- 
ing that the sequence to be transformed be only essentially 
convergent, and by altering some of the hypotheses con- 
cerning the matrix. 

An infinite series is essentially convergent if the se- 
quence of its partial sums is, and there exist series that 
converge only essentially. However if a series of (real) 
non-positive or non-negative terms converges essentially 
it converges. The terms of an essentially-convergent se- 
ries form an essentially-null, but not necessarily null, se- 
quence, It is shown that the theory of essentially-conver- 
gent series is related to that of series that can be made to 
converge by grouping terms appropriately, and this fact is 
used to deduce criteria for ordinary convergence of series 
in terms of essential convergence. A theorem is derived 
concerning the Cauchy product of an essentially-conver- 
gent series by an absolutely-convergent series. 
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If the terms of a power Series are bounded there exists 
a circle of essential convergence with the same radius as 
the circle of convergence. Power series with unbounded 
terms may converge essentially outside of the circle of 
convergence, but in this case there need not exist a circle 
of essential convergence. It is shown that the Abel-Stolz 
theorem on power series convergent at a point on the 
circle of convergence can be extended to series only essen- 
tially convergent there. Sufficient conditions are derived 
for essentially convergence of a Fourier series derived 
from an integrable function to imply ordinary convergence. 

Finally some problems are outlined in connection with 
the essential convergence of sequences and series that re- 
main to be solved. 87 pages. $2.00. Mic 57-1738 


SPACES OF FUNCTIONS WITH VALUES 
IN A BANACH ALGEBRA 


(Publication No. 20,518) 


G. Philip Johnson, Ph.D. 
University of Minnesota, 1956 


Adviser: Bernard R. Gelbaum 


This paper deals with a generalization of the algebra 
L(G) of a locally compact Abelian group G. Let A bea 
commutative Banach algebra and let B’ = B{G, A) be the 
set of Bochner integrable A-valued functions over G. B’ 
becomes a commutative Banach algebra if multiplication of 
two elements f, g € B is defined by the convolution for- 
mula 


(*g)(x) = |, tlxy)e(y™) ay , 


and in particular is the group algebra L(G) when A is the 
complex numbers. 

The principal tool in this development is the Gelfand 
representation and there is a cunsequent preoccupation 
with the maximal ideals of B'’. It is first shown that the 
convolution of two functions in B’ is in the span of trans- 
lates of either one of the functions and, therefore, that a 
closed translation invariant subspace of B’ is an ideal. 
The maximal ideal space Np of B’ is characterized as fol- 
lows. To each group character a and each maximal ideal 
M of A there corresponds a unique maximal ideal Mp of 
B’ such that the abstract Fourier transform of f € B' at 
Mp is given by 


fms) = [¢, Hx)(M) @ (x) ax . 


And conversely each Mp e)lp gives rise to a character a 
and a maximal ideal M of A which are related to Mp 
through this integral formula. Thus))(p is in one-to-one 
correspondence with G x Ma, where G is the group of 
characters of G and))l, is the maximal ideal space of A. 
In fact with the weak topologies this correspondence is a 
homeomorphism. 

By means of these results it is shown that certain prop- 
erties of group algebras are possessed by B’ provided A 
has these properties. B’ is semi-simple or regular if and 
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only if Ais respectively semi-simple or regular. If Ais 
semi-simple and regular and such that the set of elements 
whose Fourier transforms have compact carriers is 
dense, then the Wiener Tauberian theorem (Every proper 
closed ideal is contained in a maximal ideal.) holds for B’ 
as well as for A. If Ais itself a group algebra, B’ is (iso- 
metric and isomorphic to) a group algebra, 

The final portion of the paper is mainly concerned with 
an isometric isomorphism T of B’'(G, A) onto a like alge- 
bra B'(G, A). Let T be a topological isomorphism of G 
onto G and J an isometric isomorphism of A onto A, Then 
for any a € G the mapping T defined by the equation 


(T£)(7 x) = k a (x) J [f(x)] , f¢ BY(G, A) , 


where k is a constant determined by the Haar measures of 
G and G, is an isometric isomorphism of B'(G, A) onto 
B'(G, A). Conditions are obtained under which a given T 
is of this form; that is, T gives rise to isomorphisms T 
of G onto G and J of A onto A and a character a in terms 
of which T can be expressed as above. An example shows 
that in general neither G and G nor A and A need be iso- 
morphic. 72 pages. $2.00. Mic 57-1739 


ON SOME PROBLEMS SUGGESTED BY 
THE MATHEMATICAL THEORY 
OF COMPRESSIBLE FLOW 


(Publication No. 20,524) 


John Stanley Maybee, Ph.D. 
University of Minnesota, 1956 


In this paper the partial differential equations describ- 
ing the flow of a compressible non-viscous fluid are stud- 
ied. It is shown that the equations are of hyperbolic type 
with respect to the plane t=0. Equations are deduced 
which describe the various special cases of fluid flow in- 
cluding potential flow. It is shown that the potential is a 
second order quasi-linear normal hyperbolic equation un- 
less the flow is not time dependent. The first half of the 
paper is given over to the proof of a theorem on the valid- 
ity of the method of linearization as it is used to approxi- 
mate the solution of a quasi-linear hyperbolic equation by 
the solution of its linearnized couterpart. Suppose u is 
the desired solution and let uy be some other exact solu- 
tion and u, a perturbation from u,. Then if u is a twice 
continuously differentiable function of a parameter A, we 
show how to estimate the difference 


U-Up- AU, 


and the derivatives of this difference. These results are 
based upon the methods of Shauder. 

In the second half of the paper we solve a linear hyper- 
bolic system of equations (with constant coefficients). 
This system describes the perturbation from a uniform 
flow of constant velocity u,. The solution of the system of 
equations is reduced to the problem of finding the Riesz 
kernel and the Riesz operator for the equation 


m Z 7 2 
aa ts _ asi 6 


2 2 
Xo i=1 Ox; 





ju=f , 


in the special case m=1, n=4,. This family of equations is 





Studied and it is shown how, by introducing two complex 
parameters instead of one, the Cauchy problem can be 
solved for data given on x,=0 for every such equation with- 
out resorting to analytic continuation, This family in- 
cludes, of course, the wave equation as a special case 
when m=0,. An explicit formula for the solution of the 
above mentioned Cauchy problem for the wave equation is 
included, 127 pages. $2.00. Mic 57-1740 


CONNECTED MAPPINGS OF HAUSDORFF SPACES 
(Publication No, 21,012) 


William Joseph Pervin, Ph.D. 
University of Pittsburgh, 1957 


A mapping f taking K into K* is termed connected if 
the image of every connected subset of K is a connected 
subset of K*. This work is concerned with the topological 
properties of connected mappings. Since the class of con- 
nected mappings includes the class of continuous map- 
pings, necessary and sufficient conditions for connected 
mappings to be continuous are desired. Results in this 
line are obtained by considering the set 





co 
L(f;po) = {p*:p*eK*, J ippt,-. 2 lim p, = Py 
and lim f(p_) = p*} . 


If K is a locally connected Hausdorff space satisfying the 
first axiom of countability, and K* is a compact Hausdorff 
space, then a connected mapping f is continuous at p, eK 
if and only if L{f;p,) is finite or denumerable., Further- 
more, every monotone real-valued connected mapping of a 
metric space M is continuous at py, €M if and only if M is 
locally conntected at po. 

Connected mappings do not have convenient topological 
properties, as shown by the following results: 

(1) There exist two connected mappings whose algebraic 
sum is not a connected mapping. 

(2) There exist two connected mappings whose algebraic 
product is not a connected mapping. 

(3) There exists a nonmeasurable connected mapping. 
(4) There exists a sequence of connected mappings whose 
uniform limit is not a connected mapping. 

(5) There exist mappings taking E, xE, into E, which are 
continuous (hence connected) in each variable separately 
but are not connected, However, connected sets of the 
form C,xC., where C, and C, are connected, are trans- 
formed into connected sets. 

(6) There exist mappings taking E,xE, into E, which are 
continuous in each variable separately and connected, but 
which are not continuous, 

A mapping f taking K onto K* is termed biconnected if 
it is (1, 1), onto, and both f and f~ are connected, A bi- 
connected mapping establishes a one-to-one correspond- 
ence between the connected subsets of two spaces. Re- 
sults obtained were the following: 

(1) If f is a biconnected mapping of the Hausdorff space K 
onto the semi-locally-connected Hausdorff space K*, then 
f is continuous, Clearly, if K and K* are both semi- 
locally-connected, f is a homeomorphism, 

(2) If f is a biconnected-mapping between the compact, 
locally connected Hausdorff spaces K and K*, then f isa 
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homeomorphism. In each of these results we have found 
conditions under which the family of connected subsets of 
a space determines the topology of the space. 

62 pages. $2.00. Mic 57-1741 


INVOLUTIONS IN THE PLANE 
OF TWO COMPLEX VARIABLES 


(Publication No. 21, 019) 


Sumner Ira Vrooman, Ph.D. 
University of Pittsburgh, 1957 


An involution is a collineation whose square is the 
identity transformation, that is, a collineation in which 
each point interchanges with its transform or is left fixed. 
While all essential facts concerning such transformations 
have long been known, a detailed algebraic analysis of the 
various types in noncanonical form has apparently been 
lacking. 

The general collineation in the plane of two complex 
variables, in homogeneous coordinates, is of the form 


p X’ = A,X + AY + Aj3Z 
p Y’ = Ag,X + AvpY + AosZ 
p Z’ = Ag,X + AgoY + Ag3Z 


Imposing the condition that this transformation be an invo- 
lution gives rise to a system of nine quadratic equations 
(not all independent) in the A; ;S. This set of equations is 
completely solved, permitting the representation of the 
general involution explicitly in terms of five of the coef- 
ficients as independent parameters. Since proportional 
sets of values of these parameters yield the same involu- 
tion, the set of involutions is thus exhibited explicitly as a 
four-parameter group. A detailed analysis of the various 
types of involutions with reference to their fixed elements 
then follows. 

Not only are the line of fixed points and the isolated 
fixed point given explicitly in terms of the five arbitrary 
coefficients of the general involution, but these coefficients 
are also obtained in terms of the coordinates of an arbi- 
trary isolated fixed point and the coefficients of an arbi- 
trary line as the line of fixed points. This permits the ex- 
pression of the general involution explicitly in terms of its 
fixed elements as parameters, 

The general involution is then considered geometri- 
cally and is shown to be a transformation which is a gen- 
eralization of reflection with respect to a line. In the sim- 
plest case, with the isolated fixed point at infinity, the 
transformation is either an ordinary reflection with re- 
spect to the line of fixed points or a “reflection at an 
angle” with respect to the line of fixed points, In the gen- 
eral case, with both the isolated fixed point and the line of 
fixed points finite, the transformation is an “harmonic re- 
flection” with respect to the line of fixed points having the 
isolated fixed point as “focus.” 

47 pages. $2.00. Mic 57-1742 





A STUDY OF SEQUENCES 
IN ELEMENTARY GEOMETRY 


(Publication No. 20,734) 


Edward Hugh Whitmore, Ph.D. 
The Ohio State University, 1956 


A study was made of the sequence of definitions, axi- 
oms, postulates, and propositions leading to the proof of 
the proposition on the sum of the interior angles of a tri- 
angle in ninety-seven plane geometry textbooks, ranging in 
publication dates from 1703 through 1955. The seven fol- 
lowing major variations of the sequence were isolated: 

I, Thirty-seven textbooks contained sequences 
which were the same as Euclid’s original sequence or 
which were patterned after Euclid’s sequence. The only 
difference was that Playfair’s parallel postulate, “Two in- 
tersecting straight lines cannot both be parallel to the 
same straight line,” was used in place of Euclid’s parallel 
postulate, “If a straight line meet two straight lines, so as 
to make the two interior angles of the same side of it taken 
together less than two right angles, these straight lines, 
being continually produced, shall at length meet on that 
side on which are the angles which are less than two right 
angles.” 

Il, Thirty textbooks contained sequences patterned 
after one of the early editions of Legendre’s textbook 
(1817). Four subclassifications were found under this cat- 
egory. The first three, designated Legendre — Sequences 
A, B, and C, differed from Euclid’s sequence as follows: 
~ |, The proposition, “An exterior angle of a triangle is 

greater than either opposite interior angle,” was 

omitted, 

2. The propositions, “One and only one line can be 
drawn perpendicular to a given line from a given 
point,” and “Two lines perpendicular to the same 
line are parallel,” were essential in the Legendre 
sequences but not in Euclid’s sequence, 

Either the proposition, “If two parallel lines are cut 

by a transversal, the corresponding angles are 

equal,” or its converse or both are proved directly 
in the sequences patterned after Legendre. 
The fourth classification was called Legendre — Euclid Se- 
quence because it contained some of the characteristics of 
both of the sequences of Legendre and Eculid., 

III. Three textbooks contained sequences in which 
the concept of similar triangles and a postulate about simi- 
lar triangles are basic. 

IV. Nine textbooks contained sequences in which the 
concept of motion (translation and rotation) was used. 

V. Ten textbooks contained sequences in which 
parallel lines were defined either as lines having the same 
direction or as lines making equal corresponding angles 
with a transversal. 

VII. One textbook contained a sequence in which 
propositions on circles were used in the proof of the prop- 
Oosition about the sum of the angles of a triangle and in the 
sequence leading to this proposition. 

The three most widely used sequences during the last 
fifteen years were the following: 

1. A modern version of Euclid’s sequence 

2. Legendre — Sequence C, in which the proposition 
“Parallel lines make equal corresponding angles 
with a transversal” and its converse were proved 
directly 
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3. The sequence in which the statement was postulated 
that parallel lines are lines which make equal cor- 
responding angles with a transversal 

It is concluded that: 

1, The early introduction of indirect proof can be 
avoided by using a Sequence in which a freer use of 
postulates is made. 





2. A sequence beginning with the proposition on paral- 
lel lines will avoid the possible difficulty of super- 
position of triangles in the early stages of geometry. 

3. A sequence beginning with the concept of similar 
triangles should be given further consideration. 
Such a sequence has much to offer both logically and 
psychologically. 244 pages. $3.15. Mic 57-1743 


MUSIC 


THE HISTORICAL DEVELOPMENT OF MUSIC IN THE 
NEGRO SECONDARY SCHOOLS OF OKLAHOMA 
AND AT LANGSTON UNIVERSITY 


(Publication No. 20,916) 


Edison Holmes Anderson, Sr., Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Herald I. Stark 


This study concerns the historical development of 
music in the Negro high schools of Oklahoma from 1878 to 
1954, and covers three periods: 1878-1907, the pioneer 
period; 1908-1929, the middle period; and 1930-1954, the 
recent period. 

Essentially, it consists of the presentation of historical 
facts which have not been recorded in any sequence in any 
single work until this study. A definite attempt has been 
made to present these facts in their proper relationships 
to the complete development. Much of the research was 
accomplished through the questionnaire returns from 
forty-four Negro high schools, which represent more than 
fifty percent of the accredited Negro schools in the state. 

This dissertation, inclusive of Chapters I-VI, covers 
the deveiopment of both vocal and instrumental music in 
the Negro secondary schools in Oklahoma and at Langston 
University. It considers in extensive detail the growth of 
the Interscholastic Meet program; the State Festival; the 
State Band Festival; and, in recent years, the appearance 
of music clinics. It also traces the increasing interest of 
the public in school music through the three periods. 

Sources used in conducting this investigation were the 
following: 1) printed material and related literature, 

2) questionnaires, 3) interviews. The interviews were 
conducted with present teachers, retired teachers, Langs- 
ton pioneers, and townspeople in a number of cities and 
towns in Oklahoma, Photographs have been used through- 
out the work in order to add to its interest and to lend 
authority to historical data. 

The compilation of this study is justified by the follow- 
ing reasons, 

1. It is an authoritative source of compiled informa- 

tion about music in the Negro schools of Oklahoma. 

2. It is a study which may be used by secondary 
music educators and by Langston University to 
chart a better music school program. 

3. It is a much needed guide for the writer in his 
work as music supervisor and vocational guidance 
for setting up a program that will meet the needs 
of college graduates in music and the teacher 
training program, 





The growth of music in the Negro high schools of Okla- 
homa reflects the pioneering spirit of music that had its 
beginning at Langston University — the only training source 
for Negro students and prospective teachers in Oklahoma 
until 1954. 348 pages. $4.45. Mic 57-1744 


A THEORY OF PERSIAN MUSIC 
AND ITS RELATION TO WESTERN PRACTICE 


(Publication No. 19,468) 


Parviz Mahmoud, Ph.D. 
Indiana University, 1956 


The study establishes a theory for Persian music based 
on an analysis of twenty Persian folk-tunes of various 
types and of the Persian Dastgahs. 

Chapter I includes a brief survey of Persian music, as 
to its past and present states. 

A theoretical discussion (Chapter II) follows, in which 
the three consistent intervals of the octave, fifth, and 
fourth are considered as basic. In contrast are the sec- 
onds, thirds, sixths, and sevenths creating and subject to 
melodic fluctuation. Both the consistent and fluctuating in- 
tervals are examined in their melodic and vertical forms. 
A distinction is made between the melodic and vertical 
form of intervals. 

The mutual attraction existing between two notes a 
half-step apart, which creates activity between these two 
notes, is considered as the basis of the study. Recognition 
of this attraction leads to further theoretical consider- 
ations. 

The interval of the melodic fourth is examined first. 
Filled out diatonically, the melodic fourth, according to 
the location of the half-step within its limit notes, forms 
one of the three types of tetrachords, referred to as “ac- 
tive,” “static,” and “movable.” These three types of tetra- 
chords and their further implications are fully discussed. 

The half-step attraction is also responsible for the for- 
mation of the interval of the tritone, which, appearing even 
in vertical form, has a melodic origin. The role of the 
tritone in connection with the melodic fourth is examined. 

The melodic fifth is considered in relation to the inter- 
vals of the melodic third, fourth, and the tritone. Consid- 
ering the minor third as formed of a tone and a semi-tone, 
here again the half-step attraction becomes significant. 
The location of the half-step as the middle pitch within a 
melodic minor third will decide the proper root-note for 
the interval. The major third, formed of two quasi-equal 
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steps, does not contain any attraction within its limit notes, 
As a conclusion derived from consideration of the two 
thirds, the half-step becomes responsible for two qualities 
proper to fluctuating intervals: “outward drive” and “in- 
ward drive.” Outward and inward drive become important 
factors within the melodic line. 

Finally, the activity existing between two notes a half- 
step apart and the quality of drive are considered as the 
source of tension for both melodic and vertical intervals. 

The theoretical problems discussed in Chapter II find 
their justification in the analysis of twenty Persian 





folk-tunes of various types (Chapter III) and of the Persian 
Dastgahs (Chapter IV). Both the Persian folk-tunes and 
Dastgahs are examined according to the melodic fluctu- 
ations operating within their melodic lines, and a key is 
established for each through their respective root-notes, 
The conclusion (Chapter V) points out the relation ex- 
isting between Persian and Western music. Despite this 
existing relationship between the two musical cultures, it 
is shown that a particular Western technic such as tertian 
harmony, for example, will not be adequate for Persian 
music, 169 pages. $2.25. Mic 57-1745 


PHARMACOLOGY 


THE PHARMACOLOGY OF ACRYLAMIDE 
(Publication No. 20,503) 


Albert S. Kuperman, Ph.D. 
Cornell University Medical College, 1957 


The purpose of this investigation was to elucidate the 
mechanisms and loci of action of acrylamide, It had pre- 
viously been noted that this simple vinyl monomer pro- 
duced an unusual neurotoxic disorder in a variety of spe- 
cies, including man. The major experimental procedures 
used in this study on cats were (1) acute and chronic tox- 
icity tests, (2) ablations and transections of various parts 
of the neuraxis and (3) electroencephalographic techniques. 
The nature of the toxicity depended on the dose magnitude 
and rate of administration. The single administration of 
large doses produced an acute effect, manifested by gener- 
alized C.N.S. excitation and culminating in severe tonic- 
clonic convulsions, A latent period was always observed 
between drug administration and onset of symptoms. Re- 
peated administration of small doses resulted in a chronic 
postural and motor incoordination strikingly similar to 
that produced by surgical ablation of the corpus cerebelli. 
The substance was found to be equally effective regardless 
of route of administration. Two interesting and important 
features of the chronic intoxication were (1) that the 





cumulative dose to symptoms was constant regardless of 
the dose administered per day and (2) that all symptoms 
were completely reversible in time. The fate and distribu- 
tion studies indicated that the cumulative action was a re- 
sult of the persistance of effects of previous doses rather 
than an accumulation of drug. In addition to the neurologic 
disturbances a hypotension was produced, the intensity of 
which also varied with the rate of administration. Histo- 
pathological changes in tissues of intoxicated animals were 
absent, and a biochemical lesion was therefore indicated, 
Of a large number of structurally related compounds, 
acrylamide was the most potent with respect to its phar- 
macologic actions. Moderate steric alterations in the 
molecule resulted in marked changes in biologic activity. 
Evidence of the C.N.S. disturbance was the pronounced 
change in spontaneous electrical activity of the cerebral 
cortex. A diffusely located, high voltage, hypersynchro- 
nous EEG pattern was observed in the acutely poisoned an- 
imal. On the other hand, an asynchronous high-frequency 
EEG was characteristic of the chronic toxicity. The sig- 
nificant finding was made that this chronic EEG effect had 
a subcortical focus of origin as did the overt neurotoxic 
effects. The hypotensive action of acrylamide was local- 
ized to the peripheral vascular bed, and an effect on capil- 
lary permeability was indicated, 

91 pages. $2.00. Mic 57-1746 


PHILOSOPHY 


THEORIES OF THE CYCLIC 
IN CERTAIN ANCIENT PHILOSOPHIES 


(Publication No, 21,008) 


James Reese McKeldin, Ph.D. 
University of Pittsburgh, 1957 


A number of ancient philosophers, including Thales, 
Heraclitus, Empedocles, Anaximander, Plato, Aristotle, 
and Plotinus, employ a concept of the cyclic in their re- 
spective philosophical systems, 

For Thales, the cyclical pattern of water, the first or 
primordial element, is exhibited as it passes from cloud 
to water and back again. 





For Heraclitus, the cyclic is realized in realization of 
the necessity for counterpart or polar opposite. 

For Empedocles, the four elements, and Love and 
Strife, as polar principles acting upon them, operate in an 
explicitly cyclical manner, 

For Anaximander, not only is the cyclic specifically 
postulated as to the coming into being and passing away of 
things, but it is also suggested that Plato may have been 
indebted to Anaximander as the source of this aspect of 
the cyclic. 

For Plato, the cyclic is demonstrated as the central de- 
vice which he employs as to epistemology, in the Meno; 
the nature of the soul, in the Phredus; generation, in the 
Phaedo; creation, in the Timaeus; motion and rest, in the 
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Theaetetus and the Sophist; the history of the universe, in 
the Statesman; changes of government, in the Laws; the 
operation of the World-Soul, in the Laws; the life of the 
soul, and again, epistemology, in the Republic. The ex- 
emplifications of the Ideas, and the participation of the 
Forms, are examined from the aspect of their implicit 
cyclicity. 

For Aristotle, the cyclic is shown to be the basic prin- 
ciple of the Same and the Other. The argument is pre- 
sented in statements by Aristotle, taken from the Physica, 
De Generatione et Corruptione, Metaphysica, Problemata 
and Mechanica. 

For Plotinus, the cyclic princple is considered as 
clearly evidenced in the Plotinian account of the emanation 
of Being, and the return to the One. 

The suggestion is advanced that cyclicity is a principle 
of generalization, and that as such it must be referred to 
relations, and not to the relata. Any particular, as such, 
is held to be unique. The characteristics of particulars 
are considered as displaying shared likeness, constitutive 
of relatability and includibility in a class. These charac- 
teristics are held to display cyclicity. As relations are 
generalized, the cyclic princple emerges. The universe 
must be unique in the sense that it is relatable only to it- 
self and to its constituents. As constituents, the latter 
share some characteristic with that which they constitute. 
As particulars, they are unique in the same sense that the 
universe is. 86 pages. $2.00. Mic 57-1747 
































THE AESTHETICS OF BENEDETTO CROCE: 
A CRITICAL EVALUATION OF ITS TERMINOLOGY 
AND INTERNAL CONSISTENCY 
(PARTS I-IV) 


(Publication No, 17,662) 


Gaetano John Nardo, Ph.D. 
New York University, 1956 


Chairman: Professor Louise Antz 


Problem 

This study seeks to define the nature of Croce’s aes- 
thetic terminology, to establish the logical consistency of 
the philosopher’s concepts and hypotheses, and to deter- 
mine the value of his contribution to aesthetics. 





I, Croce’s Aesthetic Terminology and Hypotheses 





The primary sources: all Crocean works containing 
definite use of aesthetic concepts and hypotheses, From 
these, the writer compiled a little dictionary of forty 
words, 

One hundred aesthetic hypotheses were then derived 
through a detailed analysis of Croce’s nine major aesthetic 
works, These hypotheses were assigned to six basic cate- 
gories: philosophy, history, poetry, linguistics, art, and 
criticism, 


Il, The Consistency of Croce’s Aesthetics 








The forty terms were studied for consistency of use 
and definition. Inferences from these analyses converged 
definitely toward consistency. Ten terms which proved to 
be generic are shown as largely consistent, through 











identifications, synonyms, equations, elaborations, illus- 
trations, repetitions, constancy, and compatibility. The 
ten terms are aesthetics, art, beauty, criticism, expres- 
sion, poetry, prose, sentiment, word, and work-of-art. 

From each of the six categories, one hypothesis was 
chosen for testing. Testing was accomplished by tracing it 
through Croce’s works, checking logical comparisons, and 
noting various forms of compatibility. The six hypotheses 
are (1) Philosophic intuition is the basis of art; (2) history 
is subsumed under the concept of art; (3) art or poetry is 
lyrically pure; (4) linguistics and aesthetics are identical; 
(5) art is a form of knowledge; and (6) criticism uses uni- 
versal concepts. 

The major conclusion, that Croce is consistent, is 
based upon persistency in an idealistic framework, con- 
stancy through numerous repetitions, identification by the 
use of synonyms and equations, elaboration through de- 
scriptions and illustrations, compatibility among the logi- 
cal genera of the definitions, comparison of the selected 
concepts and hypotheses, unity of Croce’s presentation of 
theories, designation of aesthetic components to a philoso- 
phy of the spirit, reappearance of parallel distinctions in 
the several works, and uniformity of treatment of examined 
concepts and hypotheses. 





Ill. Critical Evaluation of Croce’s Aesthetics 








Using his own studies and those of Croce’s major 
critics, the writer found he could reasonably evaluate 
Croce’s aesthetic contribution under twelve points of merit 
and twelve of objection. The strong points: (1) a generally 
consistent explanation of the aesthetic process; (2) a uni- 
fied approach to aesthetic problems; (3) an exploration of 
the inner world of the spirit; (4) an admirable scholarship; 
(5) critical value-judgments in literature and art; (6) at- 
tention upon aesthetic components from the viewpoint of an 
idealist; (7) seeing aesthetics as dynamic creativity and 
appreciation as re-creation; (8) explaining art simply as 
lyrical intuition; (9) encouraging a disinterested love of 
art, history, literature, and philosophy; (10) generating a 
humanistic concern for great works of art; (11) champion- 
ing imaginative spontaneity and naturalness in art; and 
(12) influencing contemporary aestheticians through Cro- 
cean emphases, 

The weaknesses: (1) Confusing aesthetic nomenclature; 
(2) arbitrary distortion of the aesthetic experience; (3) in- 
accurate relating of intuition to expression; (4) presenting 
a weak psychological basis for emotions, feeling, and sent- 
iments; (5) explaining inadequately the social functions of 
art; (6) subordinating empirical methods of art; (7) failure 
to apply principles of spontaneity and intuition to practical 
art education; (8) disregarding aesthetic problems not con- 
sistent with Croce’s own presuppositions; (9) stressing 
subjectivity and solipsism; (10) identifying key terms in 
aesthetics without adequate definition of what is meant by 
identification; (11) unsatisfactory explanation of aesthetic 
physical contacts with reality, and (12) erroneously substi- 
tuting historicism for idealism to describe Croce’s phi- 
losophy of the spirit. 357 pages. $4.60. Mic 57-1748 
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THE VIBRATIONS OF CRYSTALS AND LARGE 
MOLECULES FORMING CERTAIN REGULAR LATTICES 


(Publication No. 20,673) 


Bernard Collins DeLoach, Jr., Ph.D. 
The Ohio State University, 1956 


The normal frequencies and normal mode patterns for 
lattice vibrations are of considerable importance in the 
study of specific heats as well as in the study of the opti- 
cal properties of crystals and molecules, In this disser- 
tation these normal frequencies and modes are obtained 
for several different lattice configurations. 

The problem of a one dimensional lattice of identical 
point masses with nearest neighbor coupling is solved ex- 
actly. That of a one dimensional lattice of two point 
masses of different mass alternating in position along the 
axis of the chain is solved for large numbers of particles 
for both nearest and next nearest neighbor coupling; and 
the specialization of this case to both masses being equal 
has been treated for small numbers of particles by a clas- 
sical perturbation approach. Limiting forms of the solu- 
tions of two and three dimensional arrays are obtained for 
particular types of coupling. 

The effects of changes in force constants and masses 
ai boundaries is investigated by a * Lagrange’s-Equations- 
with- Extra-Forces” technique. It is shown that the “Peri- 
odic Boundary Conditions” of Born and von Karman may 
be replaced with more physically meaningful boundary 
conditions, and that in the case of a linear crystal the 
normal modes obtained by use of the periodic boundary 
conditions are incorrect. 97 pages. $2.00. Mic 57-1749 


HYPERFINE STRUCTURE IN THE PARAMAGNETIC 
RESONANCE SPECTRUM OF COBALT AT 4°K. 


(Publication No. 20,681) 


William Ballentine Gager, Ph.D. 
The Ohio State University, 1956 


The paramagnetic resonance spectrum of the cobalt ion 
as a function of cerium concentration in mixed crystals of 
bismuth and cerium magnesium nitrate has been studied 
at the temperature of liquid helium. A microwave spec- 
trometer was constructed with a reflecting cavity and a 
“magic tee” bridge designed to operate at a wave length of 
three centimeters and arranged so that the cavity contain- 
ing the sample could be immersed in liquid helium. 

Single crystals of mixed bismuth and cerium magne- 
sium nitrate were grown containing cobalt as an impurity, 
the cerium being present in various proportions from zero 
to a hundred per cent. The principle purpose of the ex- 
periments was to investigate the behavior of the cobalt 
electronic and hyperfine spectrum as a function of the 





relative amount of cerium in the crystal. In going to liquid 
helium temperatures, advantage was taken of the fact that 
the resolution of the hyperfine lines improves markedly as 
the temperature is lowered. 

It was found that with the pure bismuth magnesium ni- 
trate sample, the cobalt hyperfine spectrum is well re- 
solved, and values of the ionic gyromagnetic ratios and 
hyperfine coupling coefficients are obtained in excellent 
agreement with those at 20°K. previously reported by 
other workers, The existence of two distinct spectral 
groups, interpreted as corresponding to two possible posi- 
tions of the cobalt ion, is confirmed. With the addition of 
cerium the hyperfine lines become progressively less well 
resolved, the broadening effect apparently being more pro- 
nounced for the lattice-site with the higher anisotropy in 
g-factor. In the cases in which they can be determined 
from the spectrum, the gyromagnetic ratios and hyperfine 
coupling coefficients show, at most, a comparatively minor 
variation with cerium concentration. A result of signifi- 
cance for the use of this salt in nuclear orientation experi- 
ments is that the broadening of the cobalt hyperfine lines 
is apparently due to interaction between the cobalt and the 
cerium ions, 108 pages. $2.00. Mic 57-1750 


TRANSFORMATION GROUPS 
AND LAGRANGIAN QUANTIZATION 


(Publication No. 20,823) 


Irwin Goldberg, Ph.D. 
Syracuse University, 1957 


The purpose of this paper is to discuss various possi- 
bilities for the quantization of “singular theories.” Two 
approaches are considered, one in the Hamiltonian and one 
in the Lagrangian formalism. The Hamiltonian formalism 
is used to define the so-called Dirac bracket transforma- 
tions. The Dirac bracket represents the commutator of 
the group of those infinitesimal transformations in phase 
space that preserve the form of all the constraints of the 
theory as well as the canonical form of the equations of 
motion. We propose to relate this transformation group to 
the infinitesimal unitary transformations of quantum the- 
ory as a point of departure for quantization. The second 
approach uses the group of invariant transformations, i.e. 
those transformations that preserve the form of the La- 
grangian. Invariant transformations preserve the form of 
all the constraints. We define commutator brackets and 
relate them to the algebraic commutators of the quantum 
observables. Thus we obtain a method for quantization 
that is independent of the coordinate system in which the 
theory is formulated, Finally, we apply this Lagrangian 
theory to q-number Lagrangians and propose quantum 
equations of motion. 33 pages. $2.00. Mic 57-1751 
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INTENSITIES OF INFRARED BANDS 
IN POLYATOMIC MOLECULES 


(Publication No. 20,685) 
Harvey Myron Hanson, Ph.D. 
The Ohio State University, 1956 
The intensity of absorption corresponding to a transi- 


tion from a state 7” to a state 7’ is given by Tolman as 


-hv/kT 


(7"|I|7’) = (80° vg_,N_,, Sheg_,M 7’ Hu] 7”) *(1-e 


) 


where (7’| u|7”) is the matrix element of the electric mo- 
ment of the molecule, expressing the electric moment of 
the molecule in a space-fixed frame of reference as 


- m Y Y Y 

vA oY YA ; cr ’ rh ’ ‘ Chelae | ‘YA 
where the are the direction cosines between the body- 
fixed and space-fixed axes. 

It is then necessary to investigate the effect of vibra- 
tion-rotation interaction on the intensities of lines in infra- 
red spectra of polyatomic molecules. This is done by 
means of a perturbation calculation. The contact transfor- 
mation method of perturbation calculation is applied to the 
electric moment to give E’’ = TE,T™, where T = T,T,T, 
.».. and T. = e'AJSj, These functions are then chosen so 
that in any order of approximation that is desired, the cal- 
culation involves only w°(v,7), where v and T embrace 
the totality of the vibrational and rotational quantum num- 
bers respectively. The w°(v,7) are solutions of the zero 
order Schrodinger wave equation 


(Hy - Eo) p(y, T)=6 


The contact transformation functions necessary to 
transform the Hamiltonian as given by Amat, Goldsmith, 
and Nielsen were calculated and applied to the electric 
moment as indicated above. The transformed electric mo- 
ment was then specialized for the case of the diatomic 
molecule and agreement with the previous work of Herman 
was obtained, Further investigations were made for the 
pure rotation spectrum for the symmetric top molecule. 
The results obtained agreed with the experimentally ob- 
served intensities. 62 pages. $2.00. Mic 57-1752 


AN INTERFEROMETRIC STUDY OF CH - RADICAL 
SPECTROSCOPIC LINE INTENSITY PROFILES FROM 
AN ATMOSPHERIC PRESSURE 
OXYACETYLENE FLAME 


(Publication No, 20,824) 


Boyd Wayne Harned, Ph.D. 
Syracuse University, 1957 


Spectroscopic line intensity profiles of radiation from 
the CH-radical 7A -’7 (0,0) vibrational transition have 
been analyzed for line width, in accordance with the Dop- 
pler Theory of spectral line broadening, in order to deter- 
mine the degree of molecular translational equilibrium in 
the flame. Other spectroscopic means of temperature 





measurement have indicated that some intermediate re- 
action flame products do not exhibit equilibrium in the 
sense of equipartition of energy in the various degrees of 
freedom. Such studies are of importance in the determi- 
nation of the mechanism of formation of the products in the 
chemical reactions involved. Microphotometric measure- 
ment was conducted on the interference fringe images pho- 
tographically produced by a Fabry-Perot interferometer, 
a high resolution Eagle mounting diffraction grating spec- 
trograph and associated optical system. Reference source 
for line width measurements was a mercury-198 low pres- 
sure high frequency electrodeless discharge, Four 
methods of data reduction are compared in obtaining infor- 
mation concerning actual source conditions from the ob- 
served fringe intensity distributions. Results indicate that 
(1) the CH-radical for the three gas mixtures investigated 
does show translational equilibrium with a temperature ap- 
proaching the maximum theoretical adiabatic value; and 
(2) contrary to a previous similar study, other broadening 
occurs for the wavelengths of interest of the collision 
“resonance distribution” type, of line halfwidth magnitude 
one third to one half the Doppler line broadening value. 

181 pages. $2.40. Mic 57-1753 


REFLECTIVITY OF BARIUM OXIDE SINGLE CRYSTALS 
(Publication No. 21,086) 


Franz Carl Jahoda, Ph.D. 
Cornell University, 1957 


The reflectivity of barium oxide in the fundamental ab- 
sorption region between 3.7 ev. and 6 ev. has been meas- 
ured on single crystals cleaved in vacuum. The temper- 
ature dependence of the reflectivity has also been in- 
vestigated. A little-used procedure for the determination 
of the optical constants n and k from the reflectivity 
spectrum at normal incidence, using the Kramers-Kronig 
relation, is described. This method has been applied to 
the data. The derived values of the absorption constant 
are compared with the results of earlier thin film meas- 
urements and found to be in good agreement. The intrinsic 
nature of the multiple structure in the absorption is defi- 
nitely established, giving confirmation to the experimental 
basis for BaO of Overhauser’s theory of spin orbit cou- 
pling in excition production. 

Large changes with time after cleaving are interpreted 
as interference effects resulting from the growth of a bar- 
ium hydroxide surface layer, and a possible growth mecha- 
nism of this layer is discussed. 
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A STUDY OF THE INTERNAL FRICTION 
AND YOUNG’S MODULUS OF PURE COPPER 
SINGLE CRYSTALS IN THE TEMPERATURE RANGE 
25°C. TO 750°C. 


(Publication No, 21,088) 


Louis A. Kamentsky, Ph.D. 
Cornell University, 1957 


The internal friction and Young’s modulus of single 
crystals of 99.999% copper were measured in the tempera- 
ture range of 25°C. to 750°C. The crystals in the form of 
reeds were vibrated transversely by an electrostatic force 
in a free-free mode of vibration at the fundamental and up 
to the third overtone, covering a frequency range of 700 to 
7600 cps. Measurements were made as a function of 
strain amplitude between strains of 107° and 107°. The 
amount of cold work in the samples was carefully con- 
trolled by annealing and never handling nor vibrating the 
crystals before the measurements. 

The following experimental facts were found to repre- 
sent the internal friction behavior of single crystal cop- 
per. The temperature variation is very small at low tem- 
peratures; the smallest decrement observed was 2x107°. 
There are large variations in the absolute value from 
crystal to crystal, and below 500°C. the data are scattered 
above some minimum value. The decrement follows an 
exponential law with 1/T, with activation energies of 10 to 
47 kilocalories per mole. The activation energy increased 
after permanent straining. A peak was observed at 690°C. 
for two crystals. The minimum decrement decreased with 
increasing frequency. Above 400°C. the minimum decre- 
ment was nearly inversely proportional to frequency. The 
amplitude dependence is characterized by at least three 
portions, a level and rising part at all temperatures, and 
in addition a saturation with strain amplitude at high tem- 
peratures, In the low temperature region the critical 
strain at which amplitude dependence starts shifts to lower 
values with increasing temperature and time of vibration 
at high amplitudes. Peaks in the decrement versus ampli- 
tude curve were observed, There is a marked sensitivity 
to cold work introduced by either prior vibration or han- 
dling; however, above 500°C. this damage annealed out 
immediately. 

The following observations relate to the behavior of 
Young’s modulus E. A linear relationship with tempera- 
ture below approximately 500°C. exists, while above this 
temperature the modulus decreases more rapidly than 
linearly. The deviation from linearity can be described 
by an exponential law with an activation energy of about 
half the internal friction activation energy for each crys- 
tal, The ratio AE/E, where AE is the difference between 
the static and dynamic moduli, is of the same order of 
magnitude as the internal friction. The variation of AE/E 
with amplitude is similar to that of the internal friction at 
low temperatures. The quantity dé/ d A E/E was of the 
order of unity below 300°C.; at higher temperatures the 
internal friction increases more rapidly than does the 
change in modulus. At high temperature AE/E is propor- 
tional to the strain amplitude at low strain amplitudes and 
inversely proportional to it at high strain amplitudes. 

The low temperature results were compared with the 
theory of Granato and Lucke. The agreement with the am- 
plitude dependent portion of the internal friction was good. 
However, no adequate theory seems to exist at present 





which describes the amplitude independent part. At higher 
temperatures the Granato-Lticke theory does not seem to 
give good agreement. Based on the assumption that dislo- 
cations are no longer pinned by impurity atoms but are 
constrained by dislocations in other glide planes, the am- 
plitude and temperature dependence of the internal friction 
can be derived, The agreement with the results is very 
satisfactory. 137 pages. $2.00. Mic 57-1755 


INTERFEROMETRIC ANALYSIS OF THE N-WAVE 
OF A SUPERSONIC PROJECTILE 


(Publication No. 20,976) 


Donald H, Steininger, Ph.D. 
The Pennsylvania State University, 1957 


Interferometric investigation of the fluid flow around a 
supersonic projectile in free flight gives a quantitative 
record of the density over the entire flow field. Experi- 
ence shows that the reduction of fringe shift to density 
values for an axisymmetric flow is a cumbersome and 
time consuming process because, in general, the relation- 
ship between fringe shift and density at a particular point 
is not simple. It is useful, therefore, to find flow regions 
for which some intrinsic property can be determined di- 
rectly from the measurements of fringe shift. 

Between the front and rear shock waves at rather large 
distances from the axis of a supersonic projectile the 
fringes have a gentle curvature and a similarity of shape 
which change only slowly as the distance from the axis in- 
creases, This similarity suggests an underlying simplic- 
ity of the fundamental flow field. Experiments of DuMond 
et al show that at large radial distances and parallel to the 
axis, the pressure profile consists of a sudden rise at the 
front shock followed by a linear decrease to a value below 
free stream and then a sudden rise at the rear shock. The 
curve so generated has the shape of a capital N, hence is 
given the name *“N-wave.” G. B. Whitham gives functional 
descriptions of this wave form and the positions of the 
front and rear shocks. In this dissertation these equations 
are used to derive an analytic expression for the fringe 
shift in the N-wave. From this an approximate mapping 
function is found which gives a simple interferometric 
test for N-wave flow. 

The validity of the fringe shift equation is quantitatively 
confirmed by measuring an interferogram of the flow 
around a sphere. N-wave flow is shown to exist around a 
small sphere for distances from the projectile axis 
greater than about 70 projectile diameters. 

Measurements of the shock waves from a sphere and a 
cone cylinder show that the shocks assume the positions 
described by Whitham for distances from the axis greater 
than 14 diameters for the sphere, and greater than 7 di- 
ameters for the cone cylinder. 
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THE EFFECT OF VISCOSITY AND TEMPERATURE 
ON CATALASE AND MYOGLOBIN REACTIONS 


(Publication No. 20,977) 


Greenville Kash Strother, Ph.D. 
The Pennsylvania State University, 1957 


Apparatus is described for measurements of reaction 
rates of the enzymes catalase and myoglobin. The half- 
times of the reactions range from 3 msec to several min- 
utes. In order to measure the faster rates a reaction flow 
system similar to that of Chance is used in conjunction 
with a Beckman Model DU spectrophotometer. The over- 
all stability of the system is 10° optical density units. 

The rates of combination, k, and k,, of HO, with cata- 
lase and the intermediate complex were studied as func- 
tions of temperature and viscosity. A temperature control 
unit using a thermistor sensing element was constructed. 
The temperature range investigated was 45°C to -20°C. 
The viscosity range used was 1 to 130 cp, with buffered 
glycerol-water mixtures used as the viscous media, Three 
separate sets of catalase experiments were performed. 
The first set consisted of rate investigations in water me- 
dium with the temperature varied from 5° to 45°C. The 
second set consisted of rate investigations at room tem- 
perature with the viscosity varied from 1 to 79 cp. The 
third set consisted of rate investigations in 50% glycerol 
medium as the temperature was changed from 27°C to 
-20°C. Three experiments were performed for each set of 
investigations, thus enabling a check to be obtained on the 
values observed for the two unknowns, k, and k,. 

At water viscosity, typical values for k, and k, were 
found to be 4 x 10° and 1.1 x 107 litre mole sec respec- 
tively. The results of the water viscosity runs indicate 
that k, is independent of temperature and k, is temperature 
dependent. The results of the viscous runs at room tem- 
perature indicate that k, is diffusion independent up to high 
viscosities and then becomes diffusion controlled. k,is 
diffusion controlled throughout the viscosities used. Since 
k, is not diffusion controlled, absolute rate theory is used 
to determine a value for the change in entropy per mole 
occurring as a result of the combination of the peroxide 
molecule with catalase to form the activated complex. 
This value is checked satisfactorily with a value calculated 
from thermodynamic data, This indicates that most of the 
entropy of the HO, molecule is lost in this reaction. The 
absolute rate theory states that the energy of activation 
for diffusion independent reactions should be equal to or 
greater than 10 kcal/mole. This is not in accordance with 
the temperature results obtained here for k,. 

The results of the 50% glycerol runs indicate that as 
the temperature and viscosity are changed simultaneously, 
the reaction equations break down beyond a certain point. 
This is indicated by a difference in the value of k, and k, 
obtained by separate experiments. Possible explanations 
for this behavior are offered. The most likely explanation 
is that the reactions are affected by heme-heme interac- 
tion, found to occur in hemoglobin reactions, Future plans 
include a quantitative investigation of this mechanism. 

The myoglobin reactions were investigated as a func- 
tion of viscosity only. The results indicate that the disso- 
ciation of oxygen from the myoglobin molecule is diffusion 
controlled. The data taken at higher viscosities show a 
large spread. This is presumed due to impurities, since 
the myoglobin extractions (taken from rat muscle) were 
difficult to prepare. 102 pages. $2.00. Mic 57-1757 





THE INFRARED PROPERTIES OF 
AQUEOUS ALKALI HALIDE SOLUTIONS 


(Publication No. 20,826) 


Sidney Teitler, Ph.D. 
Syracuse University, 1957 


The infrared transmission of thin films of liquid water 
and eight alkali halide solutions are investigated in the re- 
gion from 425 cm™ to 925 cm™'. The spectra are recorded 
with a Model 13 Perkin-Elmer Spectrophotometer used in 
the single beam mode of operation, The water band has its 
minimum transmission at 690 + 10 cm™ and all solutions 
have their minimum transmission at lower frequencies. 

The usual model of liquid water is discussed and used 
in a discussion of ions in solutions. In this, the number of 
water molecules surrounding an ion is determined using 
volume data. Comparison of this number with the number 
of water molecules bound to the ion, as obtained by Stokes 
and Robinson’ from activity coefficient data, leads to a dis- 
cussion of the effects of ions on the structure of liquid 
water. It is determined that ions generally introduce many 
types of disorder when present in water. These include 
local and long range disorder which depend upon both indi- 
vidual and cooperative effects of ions, 

The analysis of liquid water disorder is then used to 
qualitatively interpret the effect of the presence of ions on 
the infrared bands of water. Comparison of the shifts in 
the 700 cm™ band due to the presence of ions with the cor- 
responding shifts in the 2150 cm™ band as obtained by 
Liddel’ indicate that the 2150 cm™ band is not a combina- 
tion band of the 700 cm™ and the 1650 cm™ band. It is 
suggested that the 2150 cm~ band is a bending mode of the 
H-O-lone pair bond angle thereby recognizing the fixed 
nature of that bond angle in liquid water and ice. 

67 pages. $2.00. Mic 57-1758 
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PHYSICS, ELECTRONICS AND 
ELECTRICITY 


THE K EMISSION SPECTRUM OF METALLIC LITHIUM 
(Publication No. 21,074) 


Donald Elro Bedo, Ph.D. 
Cornell University, 1957 


The characteristic K emission spectrum of a solid lith- 
ium target has been investigated in the soft x-ray region; 
the spectral region extending from 60 A to 600 A. The metal 
was excited by electron bombardment, the emitted x-rays 
were dispersed by a concave glass grating mounted at 
grazing incidence, and the astigmatically focussed image 
was detected photographically. The lithium target was 
formed by vacuum evaporation and the deposit was fre- 
quently renewed throughout the course of the exposures. 
Careful attention was directed toward cleanliness of oper- 
ation in the x-ray tube and spectrograph and pressures of 
the order of 1 x 107° mm of Hg were maintained. 
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Photometric procedures were applied in the reduction of 
the spectrograms and the shapes of intensity distributions 
were repeatable to about one per cent. Theoretical rela- 
tions applicable to radiating solids have been deduced from 
the results obtained for atomic systems and it is found that 
the experimental intensity distribution as a function of 
photon energy (divided by the square of the radiated fre- 
quency) is proportional to the product of the transition 
probability for allowed transitions and the level density 
function for the specific excited solid. Some features of 
the experimentally determined distribution are as follows: 
the band has a maximum at 54.02 ev (229.50 A); the dis- 
tribution has dropped to one-half of its maximum value on 
the high energy side at 54.58 ev; the decay in intensity 
from the peak to the high energy limit of the band occurs 
in an energy interval of 1.18 ev; and the full extent of the 
recorded radiation is 4.45 ev. The observed distribution 
varies as the 3/2 power of the energy over a region 1.0 ev 
in extent on the low energy side of the maximum, The 
band does not show a high energy cut-off, a feature which 
appears to be at variance with all theoretical calculations 
which have been published to date. The calculational re- 
sults have been included and it appears that at present 
neither the computed level density function nor a consider- 
ation of the transition probabilities can account for the 
Slowly decaying high energy limit of the observed band. A 
number of features in the experimental domain which 
might produce a modified observed spectrum have been 
considered, These, among others, include instrumental 
effects such as modifications produced by the spectrograph 
slit and grating and the photographic detector and also the 
influence of natural line broadening. Such investigations 
lead to the conclusion that these observational modifica- 
tions have not appreciably altered the distribution. In ad- 
dition to the K emission band, which is attributed to elec- 
tronic transitions between the solid state valence band and 
the singly ionized K level, a second band of about one-tenth 
the intensity has been observed, This band, similar in 
shape to the characteristic K band, has a maximum at 
82.83 ev and is identified as a K satellite originating from 
electronic transitions between the valence band and a 
doubly ionized K level. 93 pages. $2.00. Mic 57-1759 


THE PULSED TOWNSEND DISCHARGE IN OXYGEN 
(Publication No, 20,372) 


David Stewart Burch, Ph.D. 
University of Washington, 1956 


Transient ion currents following an initiating electron 
pulse have been studied in oxygen over a range of pd from 
7 to 26 cm mm Hg and of E/p from 9 to 50 volts/cm mm. 
Analysis of oscillographic records yields information re- 
garding ionic drift velicities, electron attachment coef- 
ficients, and ionic reactions. Three distinct and pressure- 
independent velocities are found. The mobility curve of 
the slowest ion overlaps that given by Varney for O,*. Its 
low field mobility extrapolates to 1.96 cm*/volt sec. The 
other two mobilities are observed over limited ranges of 
pd and E/p. Comparison of their low field values with the 
predictions of Langevin’s theory, together with other evi- 
dence, leads to the tentative identification of the ions as 





O~- and O,. On the assumption that previous measured 
values of the ionization coefficients can be extrapolated to 
lower E/p, areas of the transients can be used to calculate 
the attachment coefficient. It is found to vary greatly in 
the region 10 < E/p < 25 volts/cm mm and joins with 
curves reported previously. Shapes of the transients devi- 
ate from those predicted on the assumption that ions 
formed by the initiating electrons retain their identity 
while in transit. Discreteness and pressure independence 
of the observed mobilities rules out any explanation in 
terms of labile clustering. The simplest explanation of the 
details of the transients requires stable clustering of ini- 
tially formed negative ions into two slower species. It is 
suggested that the initial ions are O' and the clustered 
species O.~ and QO,~. Values of the coefficients describing 
the clustering reactions may be deduced from curve fitting 
techniques. The coefficient pertaining to formation of O.” 
is found to be proportional to the pressure while the coef- 
ficient for formation of O,~ varies as the square of the 
pressure. Both coefficients have orders of magnitude com- 
parable with ionization and attachment coefficients. The 
magnitudes of the coefficients, their variation with p and 
E/p, and possible ionic reactions which they describe are 
discussed. 137 pages. $2.00. Mic 57-1760 


MOTION AND SPECTRUM OF HIGH SPEED 
MERCURY ARC SPOTS IN MAGNETIC FIELDS 


(Publication No. 20,656) 


Dino Zei, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor J. G. Winans 


The object of this research was to study effects of mag- 
netic fields on the motion of mercury arc cathode spots. 

The arc tube used had a cylindrical anode, and a cath- 
ode consisting of a cylindrical molybdenum stump partly 
submerged in mercury. The molybdenum stump was sur- 
rounded near its top by a shallow circular groove. This 
allowed the investigation of two distinct modes of dis- 
charge; one with the arc spot at the junction between mer- 
cury and metal, the junction being at the groove, termed 
motion at the junction,’ the other with the arc spot at about 
two millimeters above the junction between mercury and 
metal, termed motion at the groove. For motion at the 
groove, the arc spot first formed at the junction for low 
magnetic fields, but jumped into the groove at a magnetic 
field strength of from 1000 to 5000 oersteds. 

Subjecting the discharge to a transverse magnetic field 
caused the arc spot to move around the metal stump in a 
direction opposite to the magnetic forces, for all magnetic 
fields up to 22,000 oersteds. This motion is termed retro- 
grade. 

For all magnetic fields, the retrograde spot velocity 
for motion at the groove was greater than for motion at the 
junction, For motion at the junction, a rapid rise of spot 
velocity occurs at a magnetic field strength of about 10,000 
oersteds. For motion at the groove, a corresponding rapid 
rise in spot velocity occurs at less than 5000 oersteds. 

The spot velocity showed a maximum at a value of arc 
current of about 2 amperes, for motion at the groove. For 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





PHYSICS 1099 





motion at the junction, the spot velocity increases with in- 
creasing arc current for all arc currents.’ 

For motion at the groove the addition of an inert gas up 
to a pressure of 150 mm, caused a reduction in the retro- 
grade velocity of the spot. At higher pressures the spot 
did not remain in the groove. 

Photocell response to a moving image of the spot re- 
vealed a “head” and “tail” structure. The length of the 
“head” portion increased from about 1 to about 9 mm and 
of the “tail” portion from about 1 to 21 mm, as the mag- 
netic field was increased from 150 to about 12,000 oer- 
steds, and both decreased slightly for higher field 
strengths. No difference was found between the spot for 
motion at the groove and motion at the junction. 

The width of the spot for motion at the groove was 
about twice the width for motion at the junction, and no 
more than 0.9 mm. 

The spectrum of the arc spot showed Hg II and Hg III 
lines. These lines appeared at lower magnetic field 
strengths for motion at the groove than for motion at the 
junction. Also, the broadening of some mercury lines and 
the faint continuous background which appears in the spec- 
trum of the spot at the junction,” does not appear in the 
spectrum of the spot at the groove. The broadening was 
attributed to a Stark Effect. This indicates that the elec- 
tric field strength at the spot for motion at the junction 
greatly exceeds that for motion at the groove. 

The mechanism for retrograde motion proposed by St. 
John and Winans’ accounts for the motion of the spot at the 
groove, as well as at the junction. 

64 pages. $2.00. Mic 57-1028 


1,R.M. St. John and J. G, Winans, Phys. Rev. 94, 1097 
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PHYSICS, METEOROLOGY 


LARGE-SCALE VERTICAL VELOCITIES 
IN THE ATMOSPHERE AND THEIR RELATIONSHIP 
TO SURFACE WEATHER 


(Publication No. 20,968) 


Albert Miller, Ph.D. 
The Pennsylvania State University, 1957 


The primary purpose of the study was to determine how 
useful large-scale vertical motion is in forecasting cloudi- 
ness and precipitation. Large-scale vertical velocities 
near 700 mb were measured over the entire eastern half 
of the United States by several different methods at 12- 
hour intervals throughout the month of January, 1953. 
Since no two methods consistently yielded the same values 
of vertical velocities and since all types of measurements 
contained errors due to either the physical assumptions 
inyolved in their derivation or the lack of a sufficiently 
dense network of stations, none of the individual methods 
could be assumed to represent the true large-scale verti- 
cal motion of the atmosphere. 





An estimate of the true vertical motion was obtained by 
considering only those cases in which two independent 
methods agreed within certain arbitrary class limits. 
These were then related to the “weather.” It was found 
that this “true” vertical motion differentiates among clear 
sky, cloudy sky, and precipitation. The best results were 
obtained when 12-hour averaged vertical motion was used 
to predict the weather. It was also found that the combi- 
nation of 12-hour averaged vertical velocities and a mois- 
ture parameter (850-mb dew point depression) produces a 
useful objective method for forecasting “weather.” 

Of the individual methods used to measure vertical ve- 
locities, the “NWP”, a “numerical weather prediction” 
method, was best related to the weather. However, the 
NWP was not very much better than the kinematic method, 
Neither the NWP nor the kinematic method was much bet- 
ter related to the weather than was the south-to-north 
component of the 700-mb flow. The adiabatic velocities 
were only slightly better indices of the weather than south- 
to-north flow and the vorticity methods were definitely in- 
ferior as weather indices. 

Some incidental results of the investigation are as fol- 
lows: There is a pronounced east-west variation in the 
average vertical motion over the area and for the period 
studied. The mean motion at 700 mb is approximately 
zero near the east coast, upward of moderate magnitude 
over the central plains and western slopes of the Appalach- 
ians, and downward of moderate magnitude along the east- 
ern Slopes of the Rockies. Eddy heat conduction was found 
to be of significant magnitude (about 1.2°C/12 hr) only in 
the case of air having a long north-to-south horizontal 
trajectory. 116 pages. $2.00. Mic 57-1761 


PHYSICS, NUCLEAR 


THE PENETRATION OF ELECTRON BEAMS INTO 
WATER BELOW THE CRITICAL ENERGY 


(Publication No. 20,830) 


Ibrahim Hasan Adawi, Ph.D. 
Cornell University, 1957 


The “moments technique” has been applied to the calcu- 
lation of the spatial distribution of the energy dissipation 
in water by electron beams of energies 10-25 Mev. 

A continuous energy loss is assumed and the energy 
range relationships are obtained taking into account the 
ionization and radiation losses. These relationships are 
introduced in the proper Boltzmann transport equation to 
approximate the scattering term by a simple function of 
residual range. 

The stopping power is approximated by a sum of powers 
of residual range. This leads to expressing the spatial 
moments of the energy dissipation as a combination of 
triple moments of the electron distribution function. These 
triple moments are the angular, spatial and residual range 
moments, which are connected by a recursion system. 

The first three spatial moments of the energy dissipa- 
tion are calculated, together with the boundary condition 
and the asymptotic trend. With this information, the 
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distribution is constructed using a simple analytical func- 
tion. The agreement with experimental results is satis- 
factory. 44 pages. $2.00. Mic 57-1762 


EXPERIMENTAL DETERMINATION OF THE 
CROSS-SECTION FOR THE (n,2n) REACTION IN Be® 


(Publication No. 20,922) 


George J. Fischer, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor James A, Jacobs 


The cross-section for the (n,2n) reaction in Be” has 
been measured for neutron energies between 2.6 and 3.25 
mev. The (n,2n) cross-section was found to rise sharply 
above E,, = 2.7 mev to a value of .65 barns at 3.25 mev. 
This result strongly suggests that the (n,2n) reaction pro- 
ceeds primarily by an inelastic interaction of the incident 
neutron which leaves the Be” nucleus in the 2.43 mev ex- 
cited state before the breakup which yields the second 
neutron. 

There is no peak in the (n,2n) reaction cross-section 
corresponding to the broad peak in the total cross-section 
at 2.73 mev. 83 pages. $2.00. Mic 57-1763 


THEORIES OF ELEMENT SYNTHESIS 
AND THE ABUNDANCE OF DEUTERIUM 


(Publication No. 21,084) 


Leon Heller, Ph.D. 
Cornell University, 1957 


As a part of the problem of understanding the observed 
relative abundances of the elements, the particular nuclear 
species deuterium is considered. To date, D has been de- 
tected only on the earth and in meteorites, where the ratio 
number of deuterons to number of protons is 1/6500. 
After a brief summary of the important thermonuclear re- 
action rate formulae, the probability per unit time that a 
deuteron reacts is calculated as a function of temperature 
and density. For the D+D reactions, which are the most 
important ones, the results are plotted in Figure I. With 
this as a framework, various theories of element forma- 
tion are analyzed from the standpoint of the abundance of 
D to be expected. The Gamow theory appears to predict 
too much D relative to the heavy elements. Under the 
physical conditions which prevail in the interiors of stars, 
D can be made but it cannot be preserved. 

Some other possible ways of making D are then con- 
sidered with particular emphasis on supernovae. Using a 
recent model of these explosions it is found that during 
both the early stage (explosion), and the later stage (ex- 
pansion) of a supernova, D may be formed by neutron cap- 
ture on protons, The neutron supply in the early stage 
comes from (a,n) reactions; in the later stage the neu- 
trons come from the fission process. Under certain cir- 
cumstances enough D can be made and preserved ina 
supernova to account for its abundance in the solar system. 





On the other hand, if the D to H ratio throughout the galaxy 
is equal to the terrestrial value, this theory would be in- 
adequate to explain so much D. 

Difficulties with the supernova formation of D, in the 
way of abundance anomalies are that: in the late stage the 
ratio of the heavy elements (the fission products) to D 
comes out too large; in the early stage the C-N isotopes 
are overabundant. A possible resolution of this problem is 
to make the observed D in several different processes. 
The conclusion stresses the importance of more precise 
experimental information on the actual abundance of D in 
the galaxy, in helping to decide the relative merits of dif- 
ferent theories of the formation of D. 

An appendix discusses some of the nuclear reaction 
rates which are usedin the text. These rates appear in 
Table II of the text and Table AI of the appendix. 
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ANGULAR CORRELATION MEASUREMENTS 
IN AU)*?, HG'®?, AND PT! 


(Publication No, 20,795) 


John Vincent Kane, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Sherman Frankel 


The anisotropy of the 130.2 kev - 279.3 kev gamma- 
gamma cascade has been measured using a 10~° sec fast 
slow pulse height analyzer coincidence system. The meas- 
ured anisotropy gives an angular correlation coefficient 
A,= -0.30 * 0.02 which is shown to predict a M1 + E2 mix- 
ture in the 279.3 kev transition of 6? = [N,(E2)] / [N,(M1)] 
= 0.12 ¢ 0.04 or 2.07 0.4. The sign of 6 is negative. The 
mixture calculated from the angular correlation is com- 
pared with the mixture calculated from the experimental K 
and L shell conversion data and from the K conversion cal- 
culations of Sliv (corrected for nuclear size effects) and 
the K and L conversion calculations of Rose. It is shown 
that the theory behind Sliv’s calculation enables us to pick 
the lower of the two mixtures as the correct one and to 
estimate the magnitude of the error in Rose’s calculations 
both for the K shell and the L shell. This information en- 
ables us to make similar deductions for the 400 kev tran- 
sition in T?™. From the reduced E2 lifetimes measured 
in Coulomb excitation experiments and using the new mix- 
tures better values of the reduced M1 lifetimes in these 
two cases are found which are considerably shorter than 
was previously believed. The interpretation of these 
“Fast” M1 lifetimes as evidence for the effect of orbital 
angular momentum selection rules on lifetimes of M1 tran- 
sitions is discussed, 

The 165.3 - 134.0 kev cascade in Hg’ has been meas- 
ured using gamma-gamma angular correlation techniques 
in dry Hg (NO,), sources and in Hg (NO). sources dis- 
solved in weak nitric acid. The A. coefficients measured 
after correction for counters and sources are A, (dry) 
= 0.109 + 0.029 and A, (wet) = 0.214 + 0.037. The theoreti- 
cal value of A, for a 13/2 (M4) 5/2 (E2) 3/2 cascade is 
A, = 0.2207. Previous e~ - y ande™ - e~ measurements 
by Coburn for Hg in a number of microchemical forms had 
shown that there was substantial attenuation of the angular 
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correlation in all of the sources employed but that there 
was no Statistically significant difference between the vari- 
Ous sources measured. The above measurement of A, 
(dry) gamma-gamma is in numerical agreement with Co- 
burn’s measurements and indicates that the attenuation ob- 
served by him is not due to time dependent perturbations 
following the conversion process. The measurement of A, 
(wet) substantiates this conclusion, Observations by other 
authors of similar effects in In*** is discussed. 
Gamma-electron and electron-gamma measurements 
have been obtained for the 334.0 - 356.5 kev cascade in 
Pt'® using a twin lens focussing electron spectrometer 
and a NaI (T1) scintillation detector. The values of A, and 
A, obtained after correction for the solid angles of the 
counter and spectrometer are (y - e~) A, = +0.055 + 0.015, 
A, = -0.013 + 0.015, and (e~ - y) A, = -0.048 fT 0.013, A, 
= 0.016 ¢ 0.014. The results obtained for A, are in agree- 
ment as regards the E2/M1 mixture of the first transition 
with earlier y-y measurements by Steffen but are both 
lower than the expected values by a wipe out factor G,~ 
0.4. The G factor is attributed to electron scattering in 
the source. No significance is claimed for the A, terms. 
These results do not show evidence for admixtures due to 
electric monopole internal conversion as predicted by 
Weneser and Church, 99 pages. $2.00. Mic 57-1765 


EFFECTS OF SPATIAL AND TIME INHOMOGENEITIES 
ON THE GALACTIC DIFFUSION OF COSMIC RAYS 


(Publication No. 20,837) 


Howard Joseph Laster, Ph.D. 
Cornell University, 1957 


Using a specific model for the diffusion of cosmic rays 
in the galaxy, one can examine the effects of spatial and 
time inhomogeneities. This model is based on that used 
by Morrison, Olbert, and Rossi in Physical Review 94, p. 
440. 

As in age theory one has a differential equation of the 
form * a = x V'o- 22 + S(r) 6 (n). One solves 
this to find ¢, the cosmic ray flux, as a function of the 
number of collisions experienced, the geometry, time, the 
transport mean free path, and the source density. Energy 
is assumed to increase as e@n, 

In the first part of the thesis the stationary problem is 
examined in three cases: (i) an isolated region of different 
source strength is in an otherwise uniform medium, (ii) a 
region acts as a sink in a uniform medium, and (iii) the 
observer is near a boundary in a uniform medium. In case 
(i) an anisotropy results which decreases appreciably at 
high cosmic ray energies; in the other two cases the ani- 
sotropy rises at high energies to levels predicted by a 
monoenergetic approximation. 

The effect of source strength variations in time is 
studied in the second part of the paper. In a monoener- 
getic approximation we take the sources as isolated, in- 
stantaneous bursts of particles spread randomly through- 
out the medium. The dependence of cosmic ray flux 
variations in time upon the frequency and size of the in- 
jecting bursts is examined. If cosmic rays primarily 
originate in stars, the bursts would be frequent and small. 








In this case no appreciable variations in time would be 
noticeable except for effects of solar origins. If cosmic 
rays primarily originate in supernovae, the bursts would 
be infrequent and very large. In this case the time over 
which such a burst would be noticed would be so long that 
no variation would be seen and that the effects of very 
many bursts would overlap appreciably. Thus both ex- 
tremes would yield no effects that would be observed in an 
energy-independent experiment. 

The results of the first two sections are applied nu- 
merically to a specific model. This model assumes, how- 
ever, an increase in mean free path and in diffusing volume 
with increasing energy. Cosmic rays are assumed to orig- 
inate in supernovae. The previous results are obtained, 
except for the change in anisotropy with respect to energy. 
Because the volume seen by a high energy particle is 
larger than that seen by a low energy particle the observer 
may be close to a boundary of low energy particles, but far 
from the outer edge of the volume seen by high energy par- 
ticles. Thus in case (iii) above, anisotropy might fall off 
with energy. This should be the situation if the sun is near 
the edge of a spiralarm. 56 pages. $2.00. Mic 57-1766 


FURTHER INVESTIGATION OF p-p SCATTERING 
IN THE 1.4 - 2.1 MEV ENERGY REGION 


(Publication No. 20,640) 


Lee Conrad Northcliffe, Jr., Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Raymond Herb 


Angular distributions for the scattering of protons by 
protons were measured with high precision at incident pro- 
ton energies of 1400, 1600, 1855 and 2100 kev in an attempt 
to check the validity of the P-wave effect found by Worth- 
ington, McGruer, and Findley and in order to extend the 
energy range of accurate scattering measurements. The 
equipment built by Worthington, McGruer, and Findley was 
extensively revised for this experiment although the gas 
scattering chamber and its critical geometric features 
were retained, The error caused by contamination of the 
target gas was greatly reduced and other relatively large 
errors were studied extensively. The results of the ex- 
periment are tabulated as absolute values of the differen- 
tial scattering cross section and at the energy of 1855 kev 
these results are compared with the results of Worthington, 
McGruer, and Findley. Substantial agreement is found. 
However, as a result of the more elaborate cross-checking 
carried out in the present experiment certain internal in- 
consistencies were found in the measurements. A com- 
plete exnlanation of these inconsistencies has not yet come 
forth and will be required before the results of Worthing- 
ton, McGruer, 2. i Findley can be considered to be veri- 
fied. 118 pages. $2.00. Mic 57-1767 
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THE PHOTODISIN TEGRATION 
OF THE LIGHTEST NUCLEI 


(Publication No. 20,612) 


Moti Lal Rustgi, Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor Joseph S. Levinger 


The sum rule calculations of Levinger and Bethe for 
dipole transitions in the Nuclear Photoeffect assuming two 
body central forces of Majorana type have been general- 
ized to include two body central plus tensor forces con- 
taining Majorana and Heisenberg type exchange operators, 
but the effect of retardation have been neglected. In Chap- 
ter II, explicit expressions for the dipole bremsstrahlung 


weighted cross section 9%, = | a dW and the cross section 


integrated over photon energy o;_, = 
rived, 

In Chapter III, the formulae developed in Chapter I], 
have been applied to calculate o,, and o;,, for the deuteron 
photoeffect and comparisons with Levinger’s calculations 
and with experiments have been made. Expressions for 0}, 
and o;,,-for the magnetic dipole transitions have been de- 
rived from first principles. An analytic result is derived 
for the electric dipole contribution to the deuteron photo- 
effect cross section, for a central Serber force containing 
an r~” repulsive core and has been compared with the 
Bethe-Peierls calculations. 

In Chapter IV, expressions for o} and o;,; have been 
derived for H* and He® using Irving’s wave function for the 
three body system and assuming only two body central 
Heisenberg plus Majorana exchange forces. On assuming 
charge independence it is found that o,(H’) = o,(He*) and 
Oint(H’) = oj,:(He*®). No comparison with experiments has 
been made due to lack of experimental data. 

In Chapter V, op and o;,; are calculated for Helium 
using Irving’s wave function for tensor force. The results 
are compared with values found from the experiments of 
deSaussure and Osborne, Smith and Barton, Fuller, and 
Halpern et al. The low theoretical value for 0, may be 
related to the small root mean square radius of the alpha 
particle given by Irving’s wave function. 
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THE DECAY OF TA!®! FROM HF?*! 
(Publication No. 20,805) 


Evan Samuel Snyder, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Sherman Frankel 


The 132 ,, - 480 ., 132 K - 480, 132 y ~ 480 K, and 
345 », - 135 K angular correlations in the decay of Ta‘” 
have been measured. The source, in the form of HfQun, 
was enriched in Hf” and irradiated with pile neutrons, 
This was evaporated onto thin aluminum or platinum foil 
backings. A comparison with previous 132 , - 480, angu- 
lar correlation measurements shows that the 132 - 480 
angular correlations in the evaporated solid source were 





reduced to the “hard core” value, i.e. the attenuation factor 
g. was found to be 0.21 1 0.02. The angular correlation 
coefficient A, for the 132 , - 480 K cascade, when cor- 
rected for the attenuation, is -0.16 0.07. This is in 
agreement with the spin assignments of Paul and DeWaard 
but not those of McGowan. The consistent spin and multi- 
polarity assignments are: 132 kev, 1/2 E2 5/2; 135 kev, 
9/2 (M1 + E2) 7/2, ( 6 = 0.46 * 0.03); 345 kev, 5/2 E2 9/2; 
480 kev, 5/2 (M1 + E2) 7/2, ( 6 = 6.2 5 0.3). A comparison 
of the 132 K - 480 y and 132 4, - 480 ,, measurements gave 
b. the conversion electron parameter for the 132 kev tran- 
sition as 2.1 + 0.4 in agreement with the theoretical value 
of 1.81. This indicates that the electric fields produced at 
the nucleus by the K hole following internal conversion 
does not appreciably perturb the 480 kev state. The ani- 
sotropy of the 345 y - 135 K angular correlation was very 
small (0.02 + 0.02) which is to be expected if this transition 
is predominantly Ml. The conversion coefficients and K/L 
ratios were computed by coincidence measurements and a 
comparison of the conversion electron spectrum with the 
integrated B-spectrum. Corrections were made for the 
radiations of Hf’”. The results of these measurements 
are: 132 kev, a, = 0.48 ft 0.05; K/L = 0.86 fF 0.04, Ly 

+ Ly / Ly] =1.52 0.3; 135 kev, Ak = 1.32 0.2, K/L eal * 
345 kev, a, = 0.037 + 0.007, K/L = 3.1 = 0.3; 480 kev, a , 
= 0.023 + 0.002, K/L = 4.1 40.3. The 345 kev - 135 kev 
branch was found to be 13.3 percent * 1.5 percent of the 
total transitions from the 480 kev state. Except for a 
small discrepancy for the 480 kev transition, these coef- 
ficients are in agreement with the theoretical values and 
the angular correlation data. Sliv’s value for the M1 con- 
version coefficient gives better agreement with the experi- 
mental value than Rose’s for the 135 kev transition. Coin- 
cidence measurements with the 480 kev gamma ray have 
confirmed the existence of a weak 136 kev transition ob- 
served by Mihelich and Sunyar. Delayed coincidences show 
that the 136 kev transition precedes the 480 transition and 
the half-life of the intermediate state is (1.0 + 0.1) x 107° 
sec. The number of 136 K - 480 y coincidences is 11 per- 
cent ¢ 2 percent of the 132 K - 480, coincidences, Fast 
B-y coincidences, also observed by Sunyar, were found 
which imply a second B-branch accounting for 6.5 percent 
+ 1.0 percent of the total disintegrations from Hf*”. The 
probable position of the weak 6-branch and the 136 kev 
transition in the decay scheme is discussed. Although 
these weak transitions may account for the apparently long 
half-life of the 132 kev transition, the problem of slow Ml 
and E2 transitions from the 480 kev state remains. A pos- 
sible explanation of this difficulty is suggested in the dis- 
cussion of the results. 78 pages. $2.00. Mic 57-1769 


INTERACTION OF NEUTRONS WITH OXYGEN 
AND A STUDY OF THE C?*(a,n)0!* REACTION 


(Publication No. 20,654) 
Roddy Burke Walton, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Henry Barschall 


The purpose of this thesis is to present experimental 
data on nuclear reactions involving the compound nucleus 
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O” at excitations between 7 and 9 Mev and to deduce from 
these data properties of O'’, Measurements made in this 
investigation are the total neutron cross section of O'*, the 
O*°(n,@)C’* reaction cross section, and the cross section 
and angular distributions of the C’*(a,n)O** reaction 
Measurements of cross sections for the C'*(a,n) and O'*- 
(n,@) reactions in the same range of excitation energy are 
of interest because the cross sections for these processes 
may be compared using the principle of detailed balance. 
The O'%(n,q@) reaction cross section is also of practical 
importance for problems involving the accurate determi- 
nation of neutron flux in a medium having a constituent of 
oxygen. 

The O** total cross section was measured for neutron 
energies between 3.4 and 4.4 Mev. Neutrons were pro- 
duced by bombarding a deuterium gas target with deuter- 
ons from an electrostatic generator. A Hornyak scintil- 
lator served as a neutron detector. The total cross 
section was determined from measurements of the trans- 
missions of SnO, and Sn samples. Resonances with widths 
of about 100 kev or less were observed at neutron ener- 
gies of 3.75, 4.19, 4.32, and 4.44 Mev. 

The same D-D target and beam system were used to 
produce neutrons for the measurement of the O'%(n, qa) 
cross section for neutron energies between 4.0 and 5,2 
Mev. A proportional counter filled with CO, was used to 
detect the (n,q@) disintegration pulses. Neutron flux meas- 
urements were made with a long counter calibrated with a 
Ra-Be source. Resonances in the O'*(n,q@) cross section 
occur at neutron energies of 4.03, 4.17, 4.29, 4.45, 4.51, 
4.58, 4,62, 4.84, 5.03, and 5.11 Mev. The cross section 
varies from about 30 to 190 millibarns and agrees with 
that calculated using the principle of detailed balancing 
and the C’{a,n) reaction cross section. 

To study the C'{a,n) reaction targets of C’* were bom- 
barded with alpha-particles from the electrostatic gener- 
ator. The O° differential cross section was measured for 
alpha-particle energies from 0.8 to 2.3 Mev using a plastic 
scintillator to detect neturons. Differential cross sections 
at 0", 29°, 90° and 146° were measured from 2.0 to 3.5 
Mev using a long counter. Fourteen resonances were ob- 
served between 0.8 and 3.5 Mev. In this energy range 
fifty-five angular distributions were measured using the 
plastic scintillation detector, 

From an analysis of the C’*(a,n) angular distributions 
spins of the resonances were determined, The excitation 
energies and spins of the levels of O*” corresponding to 
these resonances are 7.16 Mev, J = 5/2; 7.37, 5/2; 7.56, 
> 7/2; 7.67, 25/2; 7.94, 1/2; 8.07, 3/2; 8.19, 3/2; 8.34, 
1/2; 8.39, 5/2; 8.46, 7/2; 8.49, 3/2; 8.69, 3/2; 8.88, 3/2; 
8.25, 7/2. In some cases relative parity assignments were 
made. Information obtained from the C’*(a,n) reaction and 
the oxygen total cross section was used to compute re- 
duced widths for the levels. For most of the levels Y 9” 
differs from 7,” by less than an order of magnitude, All 
levels except that at 8.95 Mev have reduced neutron widths 
which are less than 5% of the Wigner limit. 
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BREMSSTRAHLUNG SPECTRUM FROM THE INTERNAL 
TARGET OF A 22 MEV BETATRON AND ANGULAR 
DISTRIBUTION OF PHOTOPROTONS 
FROM DEUTERIUM AT 20 MEV 


(Publication No. 20,807) 


Eugene V. Weinstock, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: J. Halpern 


PART A 

The intensity and energy distribution of the bremsstrah- 
lung photons produced in a betatron operating at 22 Mev 
have been determined by measurement of the energy spec- 
trum of photoprotons ejected from deuterium. The protons 
were detected using a 0.15 cm thick NaKT]) scintillation 
crystal followed by a 100-channel differential pulse-height 
analyzer. The photon beam was highly collimated in the 
forward direction. If one assumes the energy dependence 
of the cross section for photodisintegration of deuterium as 
given by Hulthen, the computed bremsstrahlung energy dis- 
tribution is in excellent agreement with the Schiff thin- 
target integrated spectrum corrected for the thickness of 
the betatron target. The observed intensity checks to 
within 10 percent the intensity calculated from the re- 
sponse of an *“R” thimble imbedded in 3.9 cm of lucite. 


PART B 

Counter techniques have been applied to a study of the 
proton angular distribution in the photodisintegration of the 
deuteron induced by bremsstrahlung photons from a beta- 
tron in the energy interval 18-22 Mev. The measured dis- 
tribution is given by A + sin’ @(1+2 8 cos 9), with A 
= 0.132 + 0.041 and 8 = 0.1. The total cross section is also 
measured, with an accuracy limited by lack of precise 
knowledge of the total bremsstrahlung intensity. 

141 pages. $2.00. Mic 57-1865 
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DISLOCATION DAMPING IN LEAD, COPPER, 
AND ALUMINUM 


(Publication No. 20,849) 


George Severt Baker, Ph.D. 
University of Illinois, 1957 


The logarithmic decrement A, the Young’s modulus y, 
and the X-ray crystal perfection of single crystals of 
99,.999% pure copper and lead, and of 99.995% pure alumi- 
num were measured as a function of strain amplitude of 
oscillation, temperature, deformation, annealing, and as a 
function of the presence of a static biasing stress, 

No direct correlation was found between the room tem- 
perature damping and the X-ray measurements (the X-ray 
technique used measured the angular disorientations pres- 
ent in the crystal and had a sensitivity of approximately 
20 sec.). 

It was found that the curve of decrement versus strain 
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amplitude has four regions of strain amplitude dependence: 
1. An initial strain amplitude independent region at low 
strain amplitudes, 2. A region of strong strain amplitude 
dependence, 3. A second region of low to zero strain am- 
plitude dependence, and 4. A final region of high strain 
amplitude dependence near the yield point. In aluminum 
the second region is not present below approximately 
20°°C and in lead is absent below -50°C. The presence of 
a siatic biasing stress has little effect on the damping in 
the first three regions of strain amplitude dependence. In 
the case of aluminum the presence of a static biasing 
stress was shown to shift the final region of strain ampli- 
tude dependence to a lower strain amplitude. 

The low strain amplitude damping varies exponentially 
with temperature. For lead the slope of log 6 versus 1/T 
plots varied from .25 to .3 ev from specimen to specimen. 





In aluminum the slopes varied from .6 to 1.0 ev above ap- 
proximately 350°C and from .3 to ,6 ev below 350°C. The 
magnitude of this damping depended on the amount of de- 
formation the specimen had been subjected to and de- 
creased during annealing in the region where the specimen 
became polygonized. 

The X-ray measurements show that the damping, with 
the exception of the high temperature damping, can not be 
used as a measure of the total number of dislocations in a 
crystal, nor of their state. The lack of an effect of the 
presence of a static biasing stress in the case of first two 
regions of strain amplitude dependence severely limits the 
type of hysteretic dislocation motion responsible for the 
damping. 124 pages. $2.00. Mic 57-1771 
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THE RELATIONSHIP OF BODY WATER VARIATIONS 
TO THE WHOLE BODY IMPEDANCE IN THE DOG 


(Publication No. 20,680) 


George Shinzo Fukuyama, Ph.D. 
The Ohio State University, 1956 


Electrical impedance studies made previously showed 
that impedance and its associated factors changed from 
day to day. To clarify the problem of the possible sources 
of these deviations, studies were carried out correlating 
the impedance with the inulin space and blood volume of 
dogs. Changes in the specified space and volume were in- 
duced artificially by the injection of 0.9 per cent NaCl so- 
lution. 

The dogs were nephrectomized to prevent the elimina- 
tion of fluid. 

Subcutaneously implanted electrodes were used in 
order to eliminate the skin impedance. Therefore, the 
electrical measurements were direct indices of deep tis- 
sue impedance. 

The findings were: 

1, The capacitance is related to the body weight. 

2. The Q-factor of Brazier is not independent of 
shape or size. The larger the animal, the larger 
is the Q-factor. 

3. Upon injecting saline, the resistance decreases 
and the capacitance increases. Because of the dif- 
ferent direction of change of the resistance and the 
capacitance, the Q-value remains relatively con- 
stant, 

The changes in resistance and capacitance are ex- 
plained in terms of changes in the cell constant of 
the body. 

The inulin space shows a poor correlation with 
resistance values at 10 K. However, the changes 
in resistance with the injection of saline, without 
a single exception (six dogs), exhibit an inverse 
proportionality relationship to the inulin space. 

A method of evaluating inulin space and total body 
water, based on point 5, is suggested and explained 
in the “Discussion.” 





7. The contribution of the blood volume to the total 
impedance is probably proportional to the fraction 
of the inulin space which it occupies. 

92 pages. $2.00. Mic 57-1772 


HEMODYNAMIC CHANGES DURING AND FOLLOWING 
30% CO, BREATHING IN DOGS 


(Publication No, 20,516) 


Charles Heath, Ph.D. 
University of Minnesota, 1956 


The literature dealing with the hemodynamic effects of 
CO, breathing has been reviewed up to 1955, with particu- 
lar attention being paid to the interval immediately follow- 
ing termination of CO, administration. Headache and nau- 
sea, electrocardiographic abnormalities and a fall in ar- 
terial pressure to shock levels were reported in humans 
and dogs by various workers when a CO, breathing mixture 
was withdrawn. In the present investigation Pentothal an- 
esthetized dogs were administered oxygen with an admix- 
ture of 30% CO, for two hours and cardiac output was esti- 
mated before and after CO, breathing using both the oxygen 
Fick and dye dilution methods, and during CO, breathing 
using the dye procedure. Arterial blood pressure was di- 
rectly measured using strain gauge manometers and 
Statham direct writing recorders. Total vascular resist- 
ance was calculated from the measurements of blood pres- 
sure and blood flow. Withdrawal of the 30% CO, was 
followed consistently by marked hypotension and a drop in 
cardiac output, both of which were maintained for at least 
two hours in most dogs. The cardiac output drop was still 
observed when arterial pressure was maintained by in- 
fusion of epinephrine or norepinephrine. Slow reduction of 
CO, concentration in two experiments may have reduced 
the hypotension but did not prevent it. Cardiac output re- 
duction occurred mainly as a result of reduced stroke vol- 
ume. Resistance changes were variable in the immediate 
posthypercapnic period but soon became stabilized at an 
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elevated level. It is postulated that the primary event 


following CO, withdrawal is a drop in cardiac output. At the 


same time there is probably a drop in resistance. These 
cause a fall in blood pressure to which there is a compen- 
satory vasoconstriction, The final result of this sequence 
of events is a lowered blood flow and pressure and an ele- 
vated resistance. In the animal with totally by-passed 
heart at constant blood flow, CO, withdrawal was always 
followed by a decrease in resistance. Changes in flow in 
the bed of the carotid artery, as measured with a continu- 
ously recording bubble flowmeter were similar to those 
observed in the total circulation by dye techniques. The 
effect of Pentothal anesthesia on cardiac output is de- 
scribed and consists of an initial elevation with a subse- 
quent decline over a two to three hour period, Adminis- 
tration of 30% CO, gave a biphasic pressure response 
consisting of an initial drop of up to 50 mm. Hg followed 
by a rise to the previous level or above. Then during CO, 
breathing blood pressure progressively declines as CO, 
breathing is continued. 117 pages. $2.00. Mic 57-1773 


A STUDY OF THE EFFECTS OF SOME BENZOIC ACID 
DERIVATIVES AND RELATED COMPOUNDS 
ON THE POLAR TRANSPORT OF AUXIN 


(Publication No. 20,632) 


George Wannamaker Keitt, Jr., Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Folke Skoog 


Auxins are considered to play an important role in cor- 
relation phenomena in plants and are uniquely suited for 
this function in possessing the capacity for polar trans- 
port. The purpose of the present work was to study the 
nature of this polar auxin transport mechanism. 

In previous studies in this laborabory several chemi- 
cals were found which inhibited the polarity of callus 
growth and organ formation in tobacco stem explants, and 
released apical dominance and induced formative effects 
in intact plants. These results, together with classical 
transport tests and direct assays of endogenous and exog- 
enous auxin distribution in tobacco stem cylinders, led to 
the conclusion that the compounds inhibit polar auxin 
transport. | 

The work done in the present study was (1) to improve 
the indoleacetic acid (IAA) assay method, (2) to apply the 
method to the quantification of transport in tobacco stem 
cylinders, and (3) to investigate the relation of chemical 
structure to transport-inhibiting activity by testing a num- 
ber of additional compounds for their effects on the po- 
larity of callus distribution in tobacco stem explants. The 
objective of improving the IAA assay method was to make 
practicable the use of the Gordon-Weber color test on IAA 
in extracts, This was done by adding IAA to the tissue to 
raise the auxin level, separating the LAA from interfering 
substances in the crude extracts by two-dimensional paper 
chromatography, and increasing the sensitivity of the color 
test by concentrating the IAA in small volumes of eluate. 
Special cuvettes for the “Spectronic 20” colorimeter were 
designed which permitted the use of volumes of reaction 
mixture as small as 0.5 ml. 





Time course studies of auxin distribution showed that 
after two hours of transport 85-90 per cent of the auxin was 
in the basal fifth of one-cm cylinders, and that after this 
time the difference in auxin level between the basal fifth 
and the central fifth was maximal. Thus the auxin content 
of the basal fifth of a one-cm cylinder should be compared 
with that of the apical region in order to maximize the dif- 
ferences on a dry weight basis. This method was used to 
show that 2,6-dichlorobenzoic acid inhibits auxin transport. 

However, TIBA so strongly depressed the extractable 
auxin level that the color tests were inconclusive. To test 
the effect of TIBA on transport, by a method free from the 
errors possibly present in previous studies, a-C'*-IAA 
was used. The distribution after transport in bean hypo- 
cotyl sections was measured without extraction. TIBA in- 
hibited the transport of the isotopic IAA. 

Twenty-nine compounds, mostly substituted benzoic 
acids, were tested on tobacco stem explants. Two, 2,6- 
dichloro- and 2,5-dibromobenzoic acids, were found highly 
active in causing apolar callus growth. These compounds 
inhibited transport in other tests. Also, 2,5-diiodobenzoic 
acid was Slightly active in redistributing callus, but it in- 
hibited growth and was inactive in the other transport 
tests. The remaining 26 compounds were inactive in re- 
gard to callus distribution. They included 21 benzoic acids 
with various substituents, mostly halogens, and five mis- 
cellaneous compounds: 2,4-dichloroanisole, 3,5-diiodo-L- 
tyrosine, 2,6-dibromo-4-nitrophenol, B-phenylbutyric acid, 
and potassium iodide. An analysis of these results to- 
gether with those of other workers shows that with few ex- 
ceptions the compounds which inhibit polar auxin transport 
also stimulate straight growth in Avena coleoptiles, callus 
growth and pith enlargement in tobacco explants, and form- 
ative effects in intact plants of various species, whereas 
the compounds which do not affect polar transport are 
either inert or inhibitory in these growth tests. The 
structure/activity relations in the tobacco explant tests 
resemble those in the Avena straight growth tests in sev- 
eral respects. The possible significance of these corre- 
lations is discussed. 155 pages. $2.05. Mic 57-1774 








THE RESPONSE OF THE MAMMARY GLAND 
TO THE INTRODUCTION OF ANTIGENS 


(Publication No, 20,531) 


Ira Deward Porterfield, Ph.D. 
University of Minnesota, 1956 


Major Adviser: W. E. Petersen 


Previous reports have indicated the need for more in- 
formation as to the factors that influence the level and 
total antibody production by the bovine mammary gland. 

Cows were infused and injected intramuscularly and 
subcutaneously with phenol-killed Salmonella pullorum an- 
tigen containing 40-80 billion cells per cubic centimeter 
during the dry period and while lactating. The antibody 
content of colostrum, milk and blood serum was measured 
by the plate agglutination method. 

Intramammary infusions of the antigen made during the 
dry period resulted in a higher antibody content in the co- 
lostrum than in the blood serum, 
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Intramuscular-subcutaneous injections of the antigen made 
during the dry period resulted in a lower antibody content 
in both colostrum and blood serum than from intramam- 
mary infusions made during the dry period. Intramam- 
mary infusions of the antigen made during lactation re- 
sulted in a higher antibody content in the milk from infused 
quarters than from blood serum, Antibodies appeared in 
the milk within two hours after lactating cows were infused 
with the antigen. There was an increase within 3-9 hours 
in the antibody content of the milk from cows after intra- 
mammary “booster” infusions of the antigen had been 
made. No response was obtained from intramuscular 
“booster” injections of the antigen. Persistence in anti- 
body content of the milk and blood serum remained at a 
high level over a period of 246-288 days. The bovine 
mammary gland is a more efficient producer of antibodies 
than the systemic reticuloendothelial system. This gland 
is an exocrine reticuloendothelial gland as well as being a 
lactile gland. 115 pages. $2.00. Mic 57-1775 


MEASUREMENT OF RESPONSE TO PITUITARY 
GONADOTROPHIN IN THE MAMMAL 
UTILIZING RADIOISOTOPE TECHNIQUES 


(Publication No. 20,564) 


Francis A. Spurrell, Ph.D. 
University of Minnesota, 1955 


Immature female mice were simultaneously given sin- 
gle injections of follicle stimulating hormone and radioac- 
tive phosphorus**, The response of these mice to follicle 
stimulating hormone was then measured by the uptake of 
radioactive phosphorus in various organs. Additional 
measurements utilized were weight observations, total 
phosphorus content, and occasional histologic observation. 
Organs which were measured included the ovary, uterus, 
cervix-vagina combined, thyroid gland, adrenal gland, and 
portions of the quadratus femorus muscle. 

Temporal trials demonstrated that maximum response 
in the uterus was obtained for total phosphorus at approxi- 
mately the 48 hour interval after injection. The ovary, 
adrenal gland, thyroid gland, and muscle demonstrated a 
gradual drop in values from the earliest measured 24 hour 
period, When specific activity was taken into consider- 
ation the uterus likewise demonstrated a gradual reduction 
in response after the 24 hour period, 

Measurement of quantitative response in ovary, uterus, 
and cervix-vagina showed that the amount of phosphorus” 
uptake could be quantitated with the amount of follicle 
stimulating hormone administered, The response at levels 
of follicle stimulating hormone between 0.4 mg and 3.2 mg 
followed a positive regression. Trials at lower levels 
demonstrated that there was a reversal of this positive re- 
sponse at approximately 200 ug follicle stimulating hor- 
mone. These lower levels demonstrated a negative re- 
gression of phosphorus” uptake on hormone administered. 
This reversal of response occurred even after adminis- 
tration of an abundance of human chorionic gonadotrophin 
although the point of reversal was reduced to about 25 ug 
af added FSH. 

Labelling the purified follicle stimulating hormone 
preparation with radioactive iodine’” did not appreciably 





alter the response as measured by phosphorus”? uptake. 
However it was not demonstrated in these trials that the 
presence of labelled follicle stimulating hormone in tissue 
could be determined by phosphorus” uptake response. 

Follicle stimulating hormone labelled with iodine 
demonstrated selective accumulation in the ovaries when 
the ratio of radioactivity in ovary and muscle was com- 
pared with that obtained from radioequivalent quantities of 
sodium iodide**’, An exceedingly rapid excretion of radio- 
activity from follicle stimulating hormone labelled with 
iodine’*’ was shown to occur via the kidneys. Large por- 
tions of such radioactivity were found in the bladder after 
intracardial injection of labelled hormone. Radioequivalent 
amounts of sodium iodide** did not demonstrate this rapid 
excretion via the kidneys in comparable quantities. 

114 pages. $2.00. Mic 57-1776 


SPECIES DIFFERENCES IN 
GASTROINTESTINAL SECRETION 


(Publication No. 20,845) 


Herbert Erwin Ulrich, Ph.D. 
Cornell University, 1957 


Rats, rabbits, and dogs were subjected to a variable se- 
ries of feeds and feeding methods. These included addition 
of various substances to basal diets which, on the basis of 
their known action, could have an influence on the main 
area of study, gastrointestinal pH. 

After feeding, the animals were sacrificed following 
varying intervals post cibum. The gastrointestinal tracts 
were ligated into segments and the contents removed, di- 
luted, and the pH determined with a Beckman, model M, pH 
meter. A detailed segmentation after freezing was per- 
formed on the stomach of rats and a single puppy. The pH 
for the segments and pooled contents was determined, 

Representative feeds were digested in vitro using 0.1 
normal hydrochloric acid. pH values were determined pe- 
riodically during the normal animal digestion time. The 
results of titrations were graphed and compared with ex- 
perimental data as well as data from literature. 

Animals were able to adjust pH for comparable seg- 
ments to within fairly consistent values characteristic for 
each of the species used. Within species, the differences 
between age groups is more significant than most treat- 
ments in causing pH alterations. Post prandial interval 
was found a significant factor, too, in regulating values, 
especially in the stomach, 

Freezing did not alter pH of pooled segments of stom- 
ach content obtained from the sections. Considerable var- 
iation was noted between segments and did not have a fixed 
pattern for low or high values. 

Clearance of material from the stomach of rats and 
dogs was related more to the solid or liquid nature and the 
quantity of food present, than to the proximate composition. 

Raising the level of fat and correspondingly lowering 
protein had no affect on pH in any of the three species 
under the conditions presented, In the rat and the dog, use 
of different melting point fats effected similar lack of pH 
change. 

In rats and dogs ZnO, which is implicated in calcium 
wastage, apparently causes pH alterations in the lower 
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intestinal tract. These are not in the same direction for 
both animals. 

In rats, acidic substances such as cola beverage (and 
beer to a lesser degree) alter pH values. The site of the 
change is related to post prandial interval, Of a number 
of substances, only with cola beverage and beer is the car- 
diac half of the stomach of lower pH than the pyloric half. 

Phytate and oxalate inclusions did not have an effect on 
digestive tract pH. 

Fluoride at various levels (1, 5, 10 parts per million) 
had some affect on pH. This was not directly a function of 
concentration. A variable and limited effect was related 
to antibiotics. Both penicillin and terramycin were asso- 
ciated with lowered cecal pH, the latter with a rise in the 
terminal half of the intestine as well, Aureomycin showed 
no effect. “Bicon”’ feed supplement increased intestinal 
PH in one trial. This result could not be repeated. 





Results of in vitro titration, coupled with experimental 
pH results, checked against gastric secretion for rats in 
the literature. Similar calculations did not check for the 
dog, 

After test meals the mean pH values for three species 
were: 





Stomach lst half 2nd half cecum _ colon 
int. int. 


Dog 3.11 6.19 6.37 6.16 6.18 
Rabbit 2.43 6.91 7.26 6.23 6.83 





Rat 4.37 6.46 6.91 6.17 6.80 
169 pages. $2.25. Mic 57-1777 





1. Commercial feed supplement. 
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POLITICAL SCIENCE, GENERAL 


A JUDICIAL ANALYSIS OF THE RIGHT TO 
ACQUIRE, POSSESS AND PROTECT 
PROPERTY IN PENNSYLVANIA 


(Publication No. 20,790) 


Charles A. Hollister, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: J. Cass Phillips 


The interdependence between the citizen and the state 
is a matter which has challenged the minds of men from 
time immemorial. The government of the United States of 
America and the states has endeavored to determine this 
interdependence by creating governments of separated, 


balanced, enumerated and delegated powers. The sovereign 


citizen, in our society, has created certain guarantees 
which his agent, the government, cannot trespass upon. 
This study represents an effort to explore the manner in 
which the Pennsylvania appellate courts have preserved 
one of these guarantees namely, the right to “acquire, pos- 
sess and protect property and reputation.” 

On numerous occasions, the Pennsylvania judiciary has 
been petitioned to determine whether or not the property 
right has been violated by state or local governmental 
action. This study, then, was designed to analyze and eval- 
uate these decisions in an effort to ascertain the extent of 
the constitutional guarantee. Furthermore, to the degree 
that the Pennsylvania judges have taken cognizance of judi- 
Cial findings in sister states, the obligation was assumed 
in this dissertation to examine decisions of appellate courts 
in other states for comparative purposes. 

It is to be observed that the Pennsylvania courts, in 
common with other courts, adheres in large measure to 
the stare decisis rule. It becomes necessary, then to ex- 
amine the historical framework in which a decision is 
made. The historical method is a sine qua non for a valid 
picture of what constitutes the right to “acquire, possess 
and protect property and reputation.” 

Under the influence of Locke, Rosseau and Montesquieu, 
the Pennsylvania judges originally interpreted the property 
right as something “holy” or “sacred.” It was their belief 
that the state existed primarily to preserve the property 
right. 

One should not conclude, however, that this belief led 
them to lose sight of the principle of law--sic utere tuo ut 
alienum non laedas. (Use your own property in such a 
manner as not to injure that of another). But it must be 
borne in mind that the judges were of the opinion that the 
property right is a perfect and exclusive right. The right 
to “acquire, possess and protect” property, the judiciary 
ruled, is natural, inherent and inalienable. 

Prior to the War between the States, the Pennsylvania 
judiciary attached a limited definition tothe property right. 
In their minds, the right concerned the authority of an 
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individual over the land, the tools, and the materials with 
which he labored in maintaining himself. 

In the years immediately preceeding the opening of the 
present century, it was learned that the courts broadened 
their concept of the property right. Although the Pennsyl- 
vania judiciary in its earlier decisions had emphasized 
such features of the guarantee as acquiring, protecting 
and possessing property, in recent years it has interpreted 
the guarantee as securing to men the right to obtain their 
livelihood in any lawful business, or to determine the price 
of their labor, and freedom of locomotion. This translation 
enabled the courts to invalidate legislation which outlawed 
yellow dog contracts, the fellow servant rule, and irregu- 
lar payment of wages. In short, the judicial development 
of the property concept conflicted with the efforts of the 
legislature to enforce the principle of law--salus populi 
suprema lex. (The welfare of the people is the supreme 











law). 

A review of the manner in which the courts have defined 
the property right, an examination of the relationship be- 
tween the property right and the sovereign powers pos- 
sessed by the state, leads one to conclude that the property 
right consists of an assortment or accumulation of guar- 
antees which the government seeks to preserve and en- 
force. 281 pages. $3.65. Mic 57-1778 


THE POLITICAL AND CONSTITUTIONAL IDEAS OF 
THE PHILIPPINE REVOLUTION OF 1896-1898 


(Publication No. 20,839) 


Cesar Adib Majul, Ph.D. 
Cornell University, 1957 


This study deals with the political ideas of the Revolu- 
tion of 1896-1898. These were the ideas that laid the foun- 
dations for the principles of political obligation and the 
necessary limitations on a coercive authority that was to 
be distinctly Filipino. They also referred to institutions 
within the state -- principally the Church. 

The study also attempts to determine the manner in 
which these political concepts were formed and then re- 
late them to the actual historical events. Several relations 
were investigated: How these ideas were instrumental in 
bringing about the revolutionary uprising against Spain; 
the extent to which these ideas were ad hoc rationalizations 
which arose after the upheavals; and the extent to which 
revolutionary thinkers conciously used these ideas tochan- 
nel the course of the Revolution. Since the Revolution 
established a government to secure the political aspira- 
tions of the people, the study was extended to proposed 
governmental techniques. This involved an analysis of 
different constitutional ideas discussed in the Malolos 
Congress. 

The ideas of the Revolution are shown to have originated 
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in the social class known as ilustrados. Through the con- 
tinuous agitations of the “propagandists”, the masses of 
the country became more aware of the political and social 
inequalities in their country. When the masses were 
stirred, a popular leadership was born. The mass leaders 
were voicing, though less clearly, the general line of think- 
ing laid down by the ilustrados. Although the actual upris- 
ing in 1896 was the work solely of the masses, the ilus- 
trados in 1898 were asked to play an important role in the 
organization and consolidation of a movement that had 
attained national proportions. 

The political thinkers of the Revolution like Rizal, 
Jacinto, Mabini, Calderon, and others, were voicing ideas 
and demands that were those of the eighteenth century 
Enlightenment. This was evidenced by the manner in which 
they believed in the theory of natural law and natural 
rights. They also had the belief that man had great intel- 
lectual and moral potentialities that tended towards prog- 
ress. Individualism was emphasized, even though it was 
maintained that man had a definite position in'society and 
that it was his duty to work for the welfare of all. The 
demand that a revolution should be “moral” and its protag- 
onists exemplify virtue, if the Revolution was to succeed, 
points out a firm belief in the moral order of the universe. 

Discussions in the Malolos Congress showed the desire 
for a strong centralized government. Yet, they expressed 
differences in the approach to the structure of government 
-- whether the executive or legislative power was to pre- 
dominate. The fact that Congress promulgated a constitu- 
tion containing an extensive and detailed bill of rights 
throws light on why a revolution was launched. 

The Revolution was primarily a social movement. 
There was a decision to construct a new way of life anda 
new society. The attempt to secularize the parishes and 
satisfy the aspirations of the Filipino clergy, the redefini- 
tion of the ties of the Church and the people, the fear of 
friars and cacigues as economic powers, the demand for 
education as a right, and the looking towards government 
as a positive agent to secure individual rights and social 
well-being; all demonstrate the social aspect of the Revo- 
lution. Both revolution and independence were clearly 
recognized as tools aiming to establish a Filipino govern- 
ment based on consent. When the goals of the Revolution 
were not immediately realized, the struggle for independ- 
ence was carried on along peaceful political methods. The 
final culmination of this peaceful struggle was the granting 
of independence to the Filipinos by the United States. 

310 pages. $4.00. Mic 57-1779 














THE CONSERVATIVE MIND OF 
WILLIAM HURRELL MALLOCK 


(Publication No. 20,532) 


William O. Reichert, Ph.D. 
University of Minnesota, 1956 


Introduction. The primary purpose of this study is a 
description and evaluation of the political ideas of William 
Hurrell Mallock. Although Mallock’s books on political 
and social questions are rarely read today, he is still 
widely cited as a reliable guide to an understanding of 
conservatism as a political philosophy. A description and 





analysis of his writings, therefore, is justified on the 
grounds that another lacuna in the history of political ideas 
has been filled. 

The secondary purpose of this study is an attempt to 
contribute toward the definition and understanding of mod- 
ern conservatism. Conservatism, as the term in now used, 
is subject to a number of various interpretations. Some 
have sought to describe the conservative as one who ad- 
heres to a certain few select political principles, such as 
the idea of resistance to change or a reverence for the 
past. Others have maintained that the primary distinction 
which sets the conservative off from other men is to be 
found in the method of thinking one employs to arrive at 
his political conclusions. The conservative, on this view, 
is said to differ from other men in that his characteristic 
way of looking at the world is more “sound” than theirs. 
This study holds, in opposition to these views, that con- 
servatism is more accurately defined as a general politi- 
cal attitude than as a precise body of principles or an 
exact method of thinking, and that the conservative attitude 
is most clearly seen in regard to the question of the basic 
goodness or badness of human nature. 

Mallock’s Importance to the Study of Political Theory. 
Mallock is one of the most prolific writers in the history 
of English conservatism. From 1877 to 1922 he was a 
frequent contributor to such periodicals as The Nineteenth 
Century, The Fortnightly Review, and the Contemporary 




















Review. In addition to nine novels and a wide assortment 








of miscellaneous writings, he was the author of twenty- 
four books on political, social, and religious problems. 

There is good reason to believe that Mallock was as 
widely read in the United States as he was in his own coun- 
try. As one of the leading defenders of religious orthodoxy, 
he gained great popularity with that section of the reading 
public of his day which was anxious to prove the ideas of 
religious liberalism and agnosticism in error. Mallock’s 
religious writings, as well as his novels, were specially 
designed to furnish the modern world with conclusive proof 
that Theism was the only possible position one might in- 
telligently hold. An analysis of these writings reveals 
many interesting insights into his basic political and social 
values. 

In the area of politics itself, Mallock was a staunch 
defender of aristocratic principles. In controversy with 
such leading figures of the nineteenth century as George 
Bernard Shaw and Herbert Spencer, Mallock publicly 
argued that all social progress is attributable to an oli- 
garchy of the superior few. It clearly followed, for him, 
that the average man is best off when he places his per- 
sonal well-being in the fiduciary trust of an aristocracy. 

In an effort to defend his belief in aristocracy against 
the rising tide of nineteenth century democratic thought, 
Mallock involved himself in many untenable arguments. 

In arguing against social reform, as an example, he sought 
to show that an unlimited right to the accumulation of 
wealth is the mainspring to all social progress. Mallock 
failed to realize that aristocracy is basically imcompati- 
ble with an oligarchy of businessmen. 

Conclusions. An Analysis of Mallock’s ideas and values 
reveals that the fundamental characteristic of his thought 
is the belief that human nature is primarily evil. Mallock 
held that men are not capable of exercising reason for 
their own moral self-dispipline. Without an unquestioning 
adherence to the rules of a prescribed moral code, no man 
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is capable of controlling the animalistic passions of his 
basic human nature. 

Mallock’s conclusion that human nature is primarily 
evil is the most consistent idea to be found in his writings. 
And on this he is in agreement with the majority of con- 
servative writers. In other respects, however, many of 
his arguments do not differ at all from the arguments of 
the opposing political groups he attacked. It would appear 
evident, therefore, that the attitude that human nature is 
basically evil is one of the most distinguishing character- 
istics of the conservative mind. 

305 pages. $3.95. Mic 57-1780 


SETTLEMENT OF WORKERS’ GRIEVANCES 
IN SOVIET FACTORIES 


(Publication No. 20,471) 


Janusz Kazimierz Zawodny, Ph.D. 
Stanford University, 1955 


The objective of this study is to test the actual experi- 
ences of Soviet workers in seeking settlement of their 
grievances against the functioning of the formal agencies 
provided by Soviet legislation for the settlement of dis- 
putes. This study describes the channels and procedures 
provided by law, presents quantitatively the types of griev- 
ances reported by Soviet workers, and explores empiri- 
cally the scope and practical utility of the channels and 
procedures from the standpoint of the workers. 

Two sources provided the data for this study. One of 
these was interviews with former Soviet workers residing 
outside the Soviet Union; the other was printed materials-- 
Soviet primary sources, other Soviet publications, and a 
content analysis of letters with complaints written by fac- 
tory workers to the Soviet trade union daily, Trud. Also, 
a comprehensive survey of pertinent materials in the Eng- 
lish language was made. 

Two methodological approaches were used: (1) a qual- 
itative study of printed materials was employed; (2) the 
empirical and quantitative method was used to analyze 
materials obtained from workers, both from interviews 
and from letters to Trud. The period under consideration 
is 1937 to 1940, for the reason that the experiences of the 
interviewed workers came mainly from these years. In 
the concluding chapter a discussion concerning the settle- 
ment of grievances in Soviet factories in the period 1945 
to 1951 is included. 

It appears that the channels for the settlement of griev- 
ances in Soviet factories are well developed. Their juris- 
diction is strictly limited by legislation. Political insecur- 
ity and jurisdictional limitations are the principal features 
of the climate within which grievances are adjusted. Be- 
cause of these two features, an overwhelming majority of 
the aggrieved workers in this study did not obtain the de- 
sired satisfaction in settling their problems. In search 
for such satisfaction, workers used formal agencies as an 
official screen for the exchange of informal mutual assist- 
ance and the application of influence. 

The study did not indicate that the workers were able 
to use instruments of pressure such as strikes, slow- 
downs, etc. in forcing their claims. They appeared to be 





unable to act collectively in matters related to the settle- 
ment of disputes. 213 pages. $2.80. Mic 57-1781 
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THE DIFFERENTIAL IMPACT OF 
TECHNOLOGICAL CHANGE ON THE 
GREAT POWERS, 1870-1914: THE CASE OF STEEL 


(Publication No. 20,571) 


Victor Basiuk, Ph.D. 
Columbia University, 1956 


This study discusses the role which the introduction of 
steel and the technology based on steel played in the change 
in the relative power of states in 1870-1914. “Steel” is 
regarded in two capacities: as a causal factor of the 
change and as an index of power. The areas dealt with 
are: (a) steel production proper, (b) railroads, (c) arms, 
and (d) navies. Geographically, the analysis is limited to 
the United States, Great Britain, Germany, France, Russia, 
and Japan. Relative emphasis is placed on the rise of 
land-based nations, which resulted in the decline of Brit- 
ain’s power position. 

In the area of steel production proper, the study deals 
with the new processes of production and the availability 
of raw materials plus other factors which contributed to 
the rise of the new steel giants, the United States and 
Germany. Great Britain lost her leadership in this field 
and France’s relative steel producing capacity declined. 
The shift in relative significance of steel-producing cen- 
ters was a significant factor in the change of power posi- 
tion of states: in the era in which war became protracted, 
it was the capacity to produce steel implements of war 
which became an index of power. 

Indeed, technological developments in weapons put a 
premium on the steel-producing capacity of nations. Fire- 
power grew tremendously between 1870 and 1914. War 
became not only a great consumer of ammunition but of 
guns as well: the protracted nature of war, increased 
rapidity of fire, and such phenomena as erosion converted 
the traditionally military capital goods into military con- 
sumer goods. With the introduction of steel into navies, 
these latter became increasingly expensive, thus corrobo- 
rating the effect produced by weapons as to the dependence 
of national power on steel base. Military power lost its 
static nature; it became closely identified with the process 
of conversion of power potential into striking power in 
being. The rise of mass armies (also facilitated by tech- 
nology) reinforced the trend. 

As far as railroads were concerned, the country to 
benefit most from the introduction of steel was to be the 
United States. Steel in rails and rolling stock made large 
capacity cars possible, it contributed to the extension of 
the network, and America’s power grew disproportionally 
to that of European countries. However, the power of the 
European continental states was also increased. This was 
due in no small degree to the railroad policy of the states 
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concerned, a policy which was directed toward both the 
increase of power potential and mobility of power. With 
increased cohesiveness of land masses, the relative power 
of Great Britain declined. On the other hand, the depend- 
ence of Western Continental Powers on foodstuffs during 

a protracted war enabled Britain to exert pressure on the 
Continent by means of blockade, though she herself became 
vulnerable to the interruption of food supplies made avail- 
able by railroads. This vulnerability became especially 
Significant since the flux in naval technology facilitated a 
rise of new navies which undermined the British suprem- 
acy on the sea. 

Finally, the study suggests that railroads, though they 
had contributed to the blitzkrieg of the 1860’s and 1870’s, 
were in a considerable degree responsible for the pro- 
tracted nature of war of later years. This they accom- 
plished to the extent they (1) brought about wars of power 
potential as opposed to those of striking power in being; 

(2) extended the political arena through the development 
of the United States. As far as World War I was concerned, 
the development of arms which resulted in tremendous 
growth of fire power, contributed to the same end by limit- 
ing tactical mobility. The fact that wars became protracted 
was a power asset for the countries with low initial pre- 
paredness but with a strong power potential and a geo- 
graphically favorable location. 

411 pages. $5.25. Mic 57-1782 





THE SOVIET DESIGN FOR A WORLD STATE 
(Publication No. 20,578) 


Elliot Raymond Goodman, Ph.D. 
Columbia University, 1957 


This study has reduced Soviet expectations and inten- 
tions, usually described in indeterminate phrases such as 
the drive for “world revolution” or “world domination, ” 
to the concrete design for a Soviet World State. 

The origin of the idea of a socialist world state is 
traced to the writings of Marx and Engels. Support for 
the Soviet intention to create a world state is provided, in 
the first instance, by citing a number of the most impor- 
tant and explicit declarations on the subject by Soviet 
theoreticians, from pre-revolutionary times to the present. 
Then three indirect or hidden methods for positing the 
same goal are examined. The first is the conflict between 
the steady growth of Russian nationalism and the original 
image of proletarian internationalism. It was concluded 
that the sacrifice of class ideology to Russian national 
ambitions does not mean a simple reversion to the Russian 
nationalism of Tsarist times; rather the revival of Russian 
nationalism has produced an explosive amalgam in which 
the ultimate goal may be described as that of a Russified 
Soviet World State. The second and third oblique ways of 
speaking of the world state idea have been discussed in 
terms of the Soviet doctrines of “socialism in one coun- 
try” and “peaceful coexistence.” Both theories set definite 
limits to the prospective survival of the non-Soviet world, 
the latest tentative date for the appearance of the Soviet 
World State being set at the year 2,000. 

An attempt is then made to depict the structure and 
content of the world state that would follow from the logic 





of Soviet ideology, taking into account the important mod- 
ifications of Soviet ideology that have resulted from its 
practical applications. The centralist-federalist contro- 
versy was surveyed, first as it arose within the context of 
the Bolshevik Party and the existing Soviet state, and then 
as it was projected onto the image of a Soviet World State. 
Soviet theorists have never abandoned their firm belief in 
a highly centralized political structure, and have indicated 
that a Soviet World State, though perhaps clothed in certain 
federalist forms, would be thoroughly centralist in content. 
Eventually the federalist forms of the world state would be 
expected to fall by the way as well. 

In terms of a world culture this would mean that ulti- 
mately there would be but a single sorld culture. Prior 
to the revolution, Lenin anticipated that nations would fuse 
into a new entity that could not be identified with any of 
the previously existing nations, and that this process would 
proceed quickly and without interruption following a social- 
ist revolution. Stalin rationalized the staying power of 
nations into a dialectical formula whereby socialist nations 
would develop to the fullest before disappearing, and, 
through the Russification policies of his regime, pointed 
the way to the future assimilation of nations amounting to 
the Russian nation writ large. When applied to the field of 
language, this would indicate that the Soviet leaders antic- 
ipate the triumph of Russian as the future, single, univer- 
sal language. 

Soviet methods for creating this world state are next 
considered, by contrasting Soviet statements concerning 
the completely voluntary nature of an ever-expanding So- 
viet state with Soviet theoretical justifications for war, 
and by tracing the historical record in which nations have 
been successively subjugated to Soviet control by means 
of crude military force. Other supranational designs 
originating in the non-Soviet world are then examined, and 
in each instance the indiscriminate Soviet rejection of 
them has been noted. Finally, this study considers the 
Soviet attitude towards the ultimate destiny of their in- 
tended world state by evaluating the doctrine of the with- 
ering away of this state and its transformation into a 
stateless world community. The early utopian ideas on 
the functioning of a world stateless society are depicted 
in some detail, and the process of the gradual but total 
discarding of these ideas has been indicated. The ultimate 
goal of Soviet ambitions has now been expressed in the 
universal, permanent and massively coercive mechanism 
of a caste-ridden Soviet World State. 


2 686 pages. $8.70. Mic 57-1783 


INTERNATIONAL DELIMITATION OF ALBANIA, 
1921-1925: A STUDY OF COOPERATION BETWEEN 
THE LEAGUE OF NATIONS AND THE 
CONFERENCE OF AMBASSADORS IN PARIS 


(Publication No. 20,581) 


Catherine Schaffer Kadragic, Ph.D. 
Columbia University, 1956 


The settling of the complex Albanian Question took 
place in the years 1921-1925; three international bodies 
took part in it: the Conference of Ambassadors in Paris, 
the League of Nations and the Permanent Court of Inter- 
national Justice. 
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The purpose of the dissertation is to throw a light, in 
the framework of a case study, on the relationship between 
the Conference of Ambassadors in Paris, executive organ 
of the Principal Allied Powers, and the Council of the 
League of Nations. The case is presented as related in 
the records of the international bodies involved. The rec- 
ords of the Conference of Ambassadors, that “survival of 
the Concert of Europe” as Paul de Lapradelle called it, 
had been kept confidential until recently. 

Albania was admitted to the membership of the League 
in December 1920, though its boundaries were still unde- 
termined; it was understood that the Conference of Am- 
bassadors was about to take a decision. However, this 
decision proved to be slow in coming and the political sit- 
uation in Albania was becoming worse due to the military 
occupation of parts of the country by neighboring Greece 
and Yugoslavia. Therefore, in the spring of 1921, Albania 
appealed to the Council to stop bloodshed and restore order 
on its borders. The Council decided not to take any action 
until the Conference fixed the frontiers. When the Assem- 
bly of the League met in the fall of 1921, it reaffirmed by a 
unanimous vote including Albania the competence of the 
conference to determine Albania’s frontiers. When the 
decision of the Conference was published in November 
1921, Yugoslavia showing reluctance to accept it, a special 
session of the Council of the League was summoned on 
British initiative to make Yugoslavia comply. The action 
was successful; Yugoslavia accepted the decision. At the 
end of 1922, however, a new complication with rather dan- 
gerous implications arose on the Albanian- Yugoslav 
boundary: the dispute over the Monastery of Saint-Naum. 
The members of the Conference, themselves unable to 
achieve unanimity, turned to the Permanent Court of Inter- 
national Justice for an advisory opinion. 

Meanwhile, on the Greek- Albanian border, peace had 
been brought in jeopardy when the Italian members of the 
Commission of Delimitation of the Conference were mur- 
dered on Greek territory in August 1923. A peaceful so- 
lution, unjustly condemning Greece, was brought about by 
the Conference, while the Council and the Assembly of the 
League kept watching in the background. The last prob- 
lems of the Albanian Question were finally ironed out in 
November 1925 by direct negotiations between the inter- 
ested parties under the sponsorship of the Conference. 

The conclusion reached from this case study is that 
the Great Powers had about as decisive a voice in the 
Council of the League as they had in the Conference, and 
that they were in the position to use both organs as and 
when it best suited their interests. As long as they had 
the basic will to cooperate, they were little concerned 
whether the step they wanted to be taken was made in the 
framework of the League or in the confidential recesses 
of the Conference. Thus, while we see the Conference as 
a true mirror of great-power relationships, the Council 
appears rather in a supporting role, keeping its actions 
coordinated with those of the Conference. The result, 
however, was--paradoxical as it may sound--that the will 
of the Great Powers to cooperate not only kept the power 
of the Conference prominent, but also enhanced the role 
of the League of Nations as the guardian of the peace. 

406 pages. $5.20. Mic 57-1784 





THE PHILOSOPHY OF INTERNATIONAL POLITICS 
OF WALTER LIPPMANN 


(Publication No. 20,806) 


Anwar H. Syed, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Robert Strausz -Hupe 


Walter Lippmann is one of the most prominent among 
the contemporary molders of public opinion in the United 
States and abroad. His column “Today and Tomorrov, ” 
published regularly in the New York Herald Tribune is 
carried by more than a hundred and fifty newspapers in 
America and foreign countries. He is the author of some 
twenty books and countless newspaper and magazine arti- 
cles. Although the range of his interests is wide, he is 
distinguished as a commentator on politics--national and 
international. This work was undertaken on the assump- 
tion that the elements of a philosophy of international pol- 
itics existed in the writings of Lippmann--an assumption 
justified by the results of this enquiry. 

Lippmann’s “Today and Tomorrow” from 1931 to the 
end of 1956, all his books and articles in popular and 
learned magazines together with signed pieces in the New 
York World and the New Republic were consulted in the 
preparation of this essay. Attention was given to books 
and articles written about Walter Lippmann. The author 
had also had the benefit of a personal interview with Mr. 
Lippmann during which the latter answered several ques- 
tions. 

Lippmann has distinct views on several basic issues 
in politics which dominate his thinking on domestic and 
international affairs. Wherever his views have changed 
over the years, the subject matter has been treated chron- 
ologically in order to trace the evolution of his thought. 
Since domestic and international politics are intimately 
connected, considerable attention has been given to Lipp- 
mann’s views on subjects such as the nature of man and 
society, the identity and conflict of interests between in- 
dividuals and groups, and the role of morality, ideals and 
power in human affairs. A long chapter has been devoted 
to the study of his theory of government. This enquiry 
leads to the conclusion that Lippmann believes in the 
principle of aristocratic government. He is an opponent 
of popular democracy, and rejects the contention that the 
common man is educated, interested or well-informed 
enough to form intelligent opinions on affairs of state. He 
believes in the supremacy of the executive, rather than 
the legislature, as the formulator and the executor of pub- 
lic policy. The ideal executive should be composed of 
men who are not only wise but God-fearing, who compre- 
hend the moral order of the universe and their own duty 
to it. In the sphere of international politics, Lippmann 
believes that the ultimate ideal of all civilized men must 
be the creation of a world state in which diverse peoples 
find liberty and justice under a system of equal laws. This 
lies in the distant and unforeseeable future. So long as 
the world of nation-states is dominated by the rivalry of 
nations and the struggle for power among them, each gov- 
ernment must maintain and enhance its relative power 
position. It must enter into alliances with states which 
share its strategic and other important interests and try 
to balance off the power of its actual and potential enemies. 
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It must guard its security and independence as the fore- 
most national interest. 428 pages. $5.45. Mic 57-1785 


POLITICAL SCIENCE, PUBLIC 
ADMINISTRATION 


THE KING CAN DO ONLY LITTLE WRONGS: 
A COMPARATIVE ANALYSIS OF THE AMERICAN 
AND FRENCH SYSTEMS OF PUBLIC TORT LIABILITY 


(Publication No. 20,835) 


Josef Richard Gaechter, Ph.D. 
Cornell University, 1957 


This study compares the systems of liability of the 
State for wrongful (tortious) acts of its agents and services 
in the United States and in France, and then proposes basic 
reforms of the existing American system of public tort 
liability. 

In Part I, the history and the present extent of public 
tort liability in the United States are analysed. Upholding 
English precedents, American courts have accepted the 
nonsuability of the State as a part of its sovereign attri- 
butes. They have also granted the government immunity 
from tort liability in application of the English maxim that 
“The King can do no wrong”. Although these immunities 
have been gradually restricted by legislative action, the 
latest and most important of such waivers, the Federal 
Tort Claims Act of 1946 still accords the government 
extensive immunity from tort liability. Furthermore, the 
judicial interpretation of these waivers of the sovereign 
immunity from suit and from tort liability has been very 
restrictive. 

In Part II, the French system of public tort liability is 
examined. The strict separation of powers has led to the 
institution of an elaborate system of administrative courts, 
which, under the supervision of the Conseil d’Etat, has 
subjected the State to comprehensive liability for the ac- 
tivities of its agents. 

In Part III, fundamental reforms of the existing system 
of public tort liability in the United States are proposed. 
The practical needs and resources of the three parties to 
the tort situation, i.e. the State, the public agent, and the 
citizen-victim, provide the basis for this proposal, which 
is contained in three principles: 





1) Public tort liability must be conceived in terms of 
public instead of private law. 


2) The concept of sovereignty must be discarded and 
the State’s subjection to legal obligations accepted. 


3) The legal effects of a tort must be determined by 
its result rather than by the person or quality of 
its author. 


Some secondary principles further strengthen the posi- 
tion of the three parties. The citizen-victim may invoke 
the principle of equality of burdens before the costs of 
government, a concept borrowed from the French system, 
which may be equated to the “due process” clause of the 





Constitution. The public agent may claim the protection 
of the “due process of law”, whereas the State will gain in 
increased efficiency of its administration by relieving its 
agents from the fear of damage suits. 

The applicability of the proposal is tested at every 
stage in actual fact situations. Practical considerations, 
such as cost, do not defeat the new theory of public tort 
liability. 232 pages. $3.00. Mic 57-1786 


CONGRESSIONAL REACTION TO THE 
SECOND HOOVER COMMISSION 


(Publication No. 20,924) 


Robert Jack Huckshorn, Ph.D. 
State University of Iowa, 1957 


Chairman: Associate Professor Russell G. Whitesel 


The United States Congress acted on approximately 90 
percent of the recommendations of the first Hoover Com- 
mission which came within its jurisdiction. Congressional 
implementation was primarily directed to those recom- 
mendations which were of an administrative character. 
There was apparently little disposition on the part of con- 
gsressmen to implement recommendations which would 
make changes in established congressional policy. Never- 
theless, in 1953 the Congress created a second Commis- 
sion with power to investigate and make recommendations 
concerning governmental policies and functions. That 
action immediately raised two questions. Why did the 
Congress create a commission to investigate policies and 
functions after previously ignoring recommendations of 
that type made by the earlier commission? And, what was 
the reaction of the Congress to the work and recommenda- 
tions of the second Hoover Commission? 

An investigation of the legislative action and the state- 
ments of individual congressmen prior to the creation of 
the second Commission revealed that there were several 
possible reasons why Congress gave the Commission 
power to investigate governmental policies and functions. 
One was the tremendous public acclaim with which the 
work of the first Hoover Commission was received. With 
a preponderance of the national daily press in support of 
the work of the first group, it was difficult for some con- 
geressmen to take a stand against creation of the second. 
Furthermore, most congressmen were well-aware of the 
fact that the Commission would only be able to make rec- 
ommendations leaving final action for Congress. There- 
fore, they remained quiet and reserved their comments 
for a more appropriate time after the Commission had 
submitted its reports. Finally, the Commission was cre- 
ated without apparent opposition possibly because some 
congressmen did not realize that the proposed bill would 
give the group power to make policy recommendations. 
All three reasons contributed to the general lack of oppo- 
sition which met the proposal for the creation of the new 
Commission. 

The reaction of the Eighty-fourth Congress to the work 
of the second Hoover Commission was cautious. During 
the two years following issuance of the reports of the first 
Commission forty-six public laws and twenty-eight presi- 
dential reorganization plans were enacted to implement 
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various of the recommendations. Several of the enact- 
ments were of major importance and made important 
changes in the administrative structure of the Executive 
branch. During the two years following issuance of the 
reports of the second Commission, however, only eighteen 
laws were passed to implement any of the recommenda- 
tions and only one of those could be described as of major 
importance. The other seventeen were directed primarily 
at the abolition, extension, or transfer of existing agencies 
in the Executive branch. Furthermore, most of the enact- 
ments originated from sources besides the Hoover Com- 
mission. 

Finally, five recommendations received unfavorable 
notice by the Eighty-fourth Congress. Two particular pro- 
posals to implement recommendations were rejected and 
one legislative enactment was considered unfavorable by 
the Commission’s supporters. In addition, two presiden- 
tial reorganization plans were disapproved. 

The reaction of the Eighty-fourth Congress to the rec- 
ommendations of the second Hoover Commission was pre- 
cisely the same as that of previous congresses to the rec- 
ommendations of the first. In both instances Congress 
failed to act on proposals which it considered to be of a 
policy-making character. The principal difference was 
that the first reorganization Commission made few recom- 
mendations of that type while the second concentrated its 
energies on policy recommendations. As a result, the 
scope of congressional implemental activity was consider- 
ably narrowed with regard to the work of the 1953 Commis- 
sion. 256 pages. $3.30. Mic 57-1787 


CAREER DEVELOPMENT IN THE AIR FORCE 
(Publication No. 20,634) 


Robert Stuart Lorch, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor James L. McCamy 


This dissertation attempts to answer the following ques- 
tion: Does the airman career development program of the 
U.S. Air Force contribute to democratic administration in 
the Air Force? 

Chapter I is a discussion of the dimensions and ill 
effects of personnel turnover in the Air Force. The reen- 
listment rate for airmen serving on their first enlistment 
was 17.8% in fiscal year 1955, while the rate for airmen 
who had already reenlisted once before was 70.6%. The 
turnover problem, therefore, is most severe among “first 
termers.” 

Turnover is costly for the Air Force, both in terms of 
money and technical efficiency. It has been estimated that 
the Air Force in 1955, and in other recent years, has lost 
about 2 billion dollars annually through turnover. The cost 
in dollars is by no means the only ill effect of turnover. 
The lowering of the general level of technological compe- 
tence, and the consequent lowering of combat readiness 
are perhaps more serious effects. 

Some observers argue that airmen are not paid enough, 
‘and that this is the chief cause of turnover. However, it 
is shown in Appendix II, “Airman Pay,” that airmen are 





already making more money than their civilian counter- 
parts in almost every related occupational specialty. 

Chapter II, is a review of several studies made by, or 
for, the Armed Forces on the attitudes of enlisted person- 
nel toward various aspects of military life bearing upon 
the ultimate decision of enlisted men concerning reenlist- 
ment. These studies tend to show that lack of personal 
freedom (and associated factors) are objected to by a sig- 
nificantly large number of enlisted men. 

Chapters II, IV, V and VI discuss certain parts of the 
airman career development program which could elevate 
the dignity and sense of freedom and individualism among 
airmen. For this reason they are a part of a more demo- 
cratic and less authoritarian approach to leadership, dis- 
cipline and personnel administration. 

Democratic administration for purposes of this study 
is defined as the process of achieving the willing coopera- 
tion of the people in an organization or group by dealing 
with them in a way which builds their sense of dignified 
partnership in the efforts of the organization or group. 
Democratic administration does not mean eliminating 
either discipline or authority from administration, nor 
does it mean abolishing hierarchy from organization. The 
democratic approach to administration emphasizes willing 
cooperation, and de-emphasizes order giving, and master 
servant relationships. 

Although democratic administration may have value in 
a democratic society from many points of view, the author 
favors it in the military context only insofar as it contrib- 
utes to national defense. 

The author concludes that certain aspects of the airman 
career development program, including the Reenlistment 
Program, the proposed Specialist Rating System, the War- 
rant Officer Program and the Classification System do 
contribute to democratic administration in the Air Force, 
because they tend to enhance the dignity of the individual, 
decrease authoritarianism, and modify traditional military 
discipline. He also concludes that a more democratic 
approach to administration by the Air Force would contrib- 
ute toward making the Air Force a more efficient organi- 
zation. 362 pages. $4.65. Mic 57-1788 


STAFF ARRANGEMENTS IN THE 
ORGANIZATION FOR NATIONAL SECURITY 


(Publication No. 20,800) 


John R. Probert, Ph.D. 
University of Pennsylvania, 1957 


Staff Arrangements in the Organization for National 
Security analyzes the staff functions, organization, and 
procedures of the complex mechanism which has been 
devised to assure our vital national interests. Its purpose 
is twofold: to evaluate staff arrangements in the ONS; and 
to determine, by the close examination of this best existing 
establishment for the purpose, the types and kinds of staff 
which may be used, the various staff functions, organiza- 
tion, and procedures which are available, together with 
their advantages and disadvantages, and the conditions 
under which they should be applied. 

Each major staff agency in the ONS, and finally the 
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ONS as a whole, is treated in the following five-step fash- 
ion: 


Step One - Examination of present functions, organ- 
ization, and procedures. 


Step Two - Statement of the background considera- 
tions affecting each agency. 


Step Three - The development of a set of evaluative 
criteria for each agency. 


Step Four - Evaluation and conclusions. 


Step Five - Determination of the nature of each of 
the staffs involved and the development of a classifica- 
tion of staffs and a theory of staff together with its 
applicability and usefulness. 


This treatment results in the development of a simple 
rationale for staff, i.e., that staff becomes necessary in 
large, complex organizations whether organized correctly 
or not. The functions, organization, and procedures of 
staff increase in extent and complexity with the increasing 
size and/or misorganization of the agency. 

The various types of personnel which may perform 
staff functions and the nature of the functions which the 
different types of staff can perform are then used as a 
basis for the classification. This classification is further 
developed by the use of examples and the determination of 
instances in which the various types of staff are used, to- 
gether with the reasons why. 

As an additional result of the procedure outlined above, 
a considerable list of suggested changes and conclusions 
concerning staff arrangements in the ONS is advanced. 
The more important items on this list are: 


1. Creation of a military staff corps in the Office 
of the Secretary of Defense. It would be independent 
of the military services and distributed throughout 
OSD in approximately the same way military personnel 
currently assigned to OSD are distributed. 


2. Assignment to the Operations Coordinating 
Board of the National Security Council of broader staff 
powers in unequivocal terms. 


3. Reduction of the workload of the Secretary of 
Defense. 


4. No reduction in the present extent of military 
participation in the performance of staff functions in 
ONS. 


5. Clear recognition and acceptance by all, high 
and low, in government, of the necessity for and the 
proper role of staff. 301 pages. $3.90. Mic 57-1789 


STATE FILM CENSORSHIP, WITH PARTICULAR 
REFERENCE TO OHIO 
(VOLUMES I AND 1) 


(Publication No. 20,738) 


Frederick Marshall Wirt, Ph.D. 
The Ohio State University, 1956 


The dissertation defines the characteristics of state 
film censorship, particularly as it operates in Ohio. The 





general hypothesis explored is that film censorship differs 
distinctly from other kinds of administrative regulation 
because it involves previous restraint over the expression 
of ideas. 

Film censorship arose from the film industry’s com- 
petitive drive toward a sensationalism which not only 
attracted ever larger audiences but also aroused moral- 
reform groups who feared its effect upon contemporary 
morality. These groups instituted previous restraint 
mechanisms in seven states and about one hundred cities. 
This agitation oriented the censors to the interest of such 
eroups. 

Film censorship has been placed in educational, law 
enforcement, or independent agencies. The administrative 
process involves the submission of films to censors prior 
to exhibition. The censors apply generally expressed 
standards of morality to the film’s particulars, and ap- 
prove, ban, or delete the product. These standards, al- 
though similar in form, vary greatly in meaning, as re- 
vealed by statistical analysis of material actually deleted 
in recent years by four states. 

Failure to submit films or to obey censor orders pro- 
vokes fines or imprisonment. Enforcement is achieved by 
a combination of formal inspections, by community groups 
concerned with a “clean” screen, and by exhibitors wish 
to avoid provoking censors or community audiences. Cen- 
sor fees, paid by distributors, produce widely varying 
amounts of revenue, generally in excess of administrative 
costs. 

Film censorship was seriously weakened in 1952 and 
afterward by court decisions which overthrew its stand- 
ards as violating freedom of the press. Regrouping, the 
states have sought more precision in their standards by 
legislative re-writing. 

Film censorship appears to be like cther administra- 
tive regulations in that it seeks to attain certain ends by 
regulating certain classes of action on the assumption that 
such regulation best achieves those ends. These ends are 
maintenance of the status quo in standards of community 
morality and removal of challenges to them. The classes 
of action embodying these ends are expressed in statutory 
standards of moral and social values. Film censorship 
differs from other administrative regulations in the amount 
of disagreement and uncertainty surrounding all its phases. 

The assumption that administrative regulation can best 
achieve these ends is challenged by arguments that private 
groups (parents, the film industry, etc.) or criminal ob- 
scenity statutes are better means. The assumption is also 
challenged by arguments that the means contravene demo- 
cratic precepts. The end of protecting existing community 
morality finds challenge in arguments that such action is 
undesirable or impossible; there is even lack of solid 
agreement that films produce the alleged anti-social atti- 
tudes or actions. 

The classes of action proscribed by film censorship 
evoke similar disagreement. Regulation of classes of 
action under the state’s police power over health, safety, 
and social welfare differs distinctly from film censorship. 
In the former, there is greater agreement on what is to be 
regulated, on how to determine that by tests of relative 
validity employing physical measurements, and on what 
training is required of qualified administrators. But in 
regulation of morals, there is great disagreement and 
uncertainty about the definition of morality, how to meas- 
ure its existence, and how to determine what qualifications 
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censors should have. These problems suggest that in film 
censorship the personal values of the administrator play 
a much larger part than in other kinds of administrative 
regulation in giving detailed meaning to the classes of 
action. 





Such considerations raise questions about the feasibil- 
ity and effectiveness of film censorship. These practical 
and philosophical problems warrant doubt as to the worth 
of this kind of administrative regulation in a democratic 
society. 492 pages. $6.25. Mic 57-1790 
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PREDICTION OF RATER DIFFERENCES IN 
THE QUALITY OF HALO EFFECT 


(Publication No. 20,853) 


George Graydon Burgess, Ph.D. 
University of Illinois, 1957 


This study investigates the prediction of rater differ- 
ences in the quality of halo effect in merit or performance 
rating. Halo effect is considered to be the result of a tend- 
ency for a rater to base ratings of all traits on a general 
impression formed by the consideration of only a few 
traits. Under the assumption that raters differ in the 
traits upon which they base their general impressions, 
procedures were set up to describe rater differences in 
the tendency for a trait (as defined by an item) to be uti- 
lized in forming a general impression. For each rater 
and each item indices of item generalization were deter- 
mined by various means. It was hypothesized that such 
indices would be correlated over traits with the relative 
standing of the rater on the item or trait. 

In an exploratory study the tendency for a rater to gen- 
eralize an item was determined through a factor-analytic 
approach. For each rater, two centroid factors were ex- 
tracted from the matrix of item intercorrelations for his 
ratings. These factors were rotated so that one factor is 
colinear with the most general or global item (as inde- 
pendently determined). This factor is presumed to account 
for item loadings due to the generality of item content. 
Item loadings on the factor orthogonal to this most general 
item are considered to be measures of rater differences 
in the tendency to generalize the item. The correlation 
over items betwee these loadings and the rater’s standing 
on the items as determined from ratings made by his peers 
was determined for each rater. For the 11 raters (out of 
a total of 17) who had the largest variance over items in 
these peer ratings, the average absolute value of the cor- 
relations was significantly greater than chance. 

In the main study, a set (one per item) of item-general- 
ization indices was determined for each rater by comput- 
ing the correlation over ratees between the total overrat- 
ing of a ratee by the rater and the ratees’ rating by the 
rater on each item. Another set of indices was determined 
for each rater by the correlation between overrating and 
the ratee’s standing on the item as determined by the 
average of all raters. Rater standing on an item was 
alternatively defined by self rating and by ratings made 
by his peers. Correlations over items between the item- 
generalization indices and the rater-standing indices were 


determined for each rater. The average over raters of 
these correlations was significantly positive when rater 
standing was defined by peer ratings but not when defined 
by self ratings. 86 pages. $2.00. Mic 57-1791 


AN EXPERIMENTAL INVESTIGATION OF THEOREMS 
RELATING TO THE STRUCTURE AND CONTENT 
OF RATING INSTRUMENTS 


(Publication No. 20,667) 
Howard Weston Clarke, Jr., Ph.D. 
The Ohio State University, 1956 


Problem: 








The field of rating has been noted in the past for its 
lack of a theoretical framework. In 1952, however, Dr. 
R. J. Wherry developed a rational theory of rating. It has 
been the purpose of this research to experimentally test 
two of the theorems and/or corollaries of the theory and 
to deal indirectly with one other. Those directly tested 
were: 


“Theorem (5). Rating scale items which refer to easily 
observed behavior categories will result 
in more accurate ratings than will those 
that refer to hard-to-observe behaviors.” 


“Theorem (9). Physical features of a scale which facil- 
itate recall of the actual perception of 
behavior will increase the accuracy of 
ratings.” 


“Corollary (9a). Longer objective descriptive state- 
ments will be more effective than 
single value words or simple phrases 
in defining the steps on an adjectival 
type rating scale.” 


“Corollary (9b). Overall ratings made after completion 
of a previous objective review (such as 
would be provided by the previous 
filling out of a check-list or forced- 
choice form) will be more accurate 
than those made without such review.” 


The theorem which was indirectly involved was: 


“Theorem (4). Raters will vary in the accuracy of rat- 
ings given in direct proportion to the 
number of relevant contacts with the 
ratee.” 
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Procedure 

Four different rating instruments were constructed 
from items written by students and selected, categorized, 
and judged by experts. Each of the rating instruments 
contained four scales that had been assumed, on the basis 
of the experts’ judgment, to refer to hard-to-observe be- 
havior, and three scales that were assumed to refer to 
easy-to-observe behavior. The four rating instruments 
had the following characteristics of structure and content 
representative of the methods of construction outlined in 
the theorems: 





(1) Nondescriptive graphic scales 
(2) Descriptive graphic scales 


(3) Forced-choice preceding nondescriptive graphic 
scales 


(4) Forced-choice preceding descriptive graphic 
scales 


Sixteen classes of an educational psychology’course 
were divided into four groups of four classes each on the 
basis of the number of weeks of class work prior to eval- 
uation day. Each of the four classes in any one week group 
received differential training prior to the evaluation. Use- 
able ratings were obtained on 421 subjects, each evaluated 
by two members of his discussion group. All four rating 
instruments were used in each class. 


Results 

The rating instruments were scored on the seven 
scales, and the two ratings of each student were combined. 
Hard-to-observe subtotals, easy-to-observe subtotals, and 
a total score were computed. The separate ratings were 
used to test for reliability; the combined rating scores 
were used to test for validity. The criterion was the Ohio 
State Psychological Examination. Validity and reliability 
were examined for possible weekly and rating instrument 
trends. Analyses of variance were carried out to test for 
significance of differences between the four rating instru- 
ments and for weekly differences. 

It was concluded that Theorem 5 had not been ade- 
quately tested, but that useful information had been gained 
pertaining to the theorem. The two corollaries and the 
basic statement of Theorem 9 were concluded to have been 
verified. 

The results also gave further support to Theorem 4 of 
the theory. The finding of the zero relationship between 
reliability and validity was discussed in terms of the effect 
of relevant rater-ratee contact and in terms of Theorem 
38, which states that “reliability of a rating scale tells us 
very little about its value, since the apparent reliability 
may be due to bias rather than to true score.” 

104 pages. $2.00. Mic 57-1792 








PSYCHOPATHOLOGY AND SOCIAL ADEQUACY: 
A RORSCHACH DEVELOPMENTAL STUDY 


(Publication No. 20,957) 


Raymond D. Fowler, Jr., Ph.D. 
The Pennsylvania State University, 1957 


The purpose of this study was to examine, within the 
theoretical framework of Developmental Psychology, some 
of the psychological processes associated with the forma- 
tion of psychopathological symptoms and with the failure 
to achieve adequate social adjustment. On the basis of 
previous findings, the following general hypotheses were 
formulated: 


(1) Developmental level of preceptual functioning 
is related to psychopathology. 


(2) Developmental level of perceptual functioning 
is related to the level of social adequacy. 


(3) Developmentally mature perceptual functioning 
is related (negatively) to psychopathology. 


(4) Developmentally immature perceptual function- 
ing is related (negatively) to the level of social 
adequacy. 


The subjects of this study are 80 adult white males: 

40 non-psychotics and 40 psychotics. Each group consisted 
of two sub-groups; one characterized by a high level of 
social adequacy, the other by low social adequacy. 

The classification of subjects with respect to social 
adequacy was accomplished by means of the Phillips Pre- 
Morbid Social History Scale. All groups were equivalent 
with respect to age and intelligence and the psychotic 
“highs” and “lows” were well matched with the equivalent 
non-psychotic groups with respect to education, regularity 
of employment and level of occupation. 

The evaluation of perceptual developmental level for 
each subject was accomplished by means of individually 
administered Rorschach tests. These protocols were 
scored in terms of Friedman’s developmental scoring 
system. 

Three measures of perceptual developmental function- 
ing were obtained for each subject. These were designated 
Superior %, Inferior % and Composite Index. 

The results of the study supported all four hypotheses: 
The following conclusions were drawn: (1) Psychotics, 
even when equated for level of social adequacy, function 
perceptually at a lower developmental level than non- 
psychotics. (2) Individuals of low social adequacy function 
perceptually at a lower developmental level than individ- 
uals of high social adequacy. (3) Non-psychotics show 
more developmentally mature perceptual functioning (Su- 
perior %) than psychotics. (4) Individuals of high social 
adequacy show less developmentally immature perceptual 
functioning (Inferior %) than do those of low social ade- 
quacy. (5) Inferior % and Superior % reflect unique aspects 
of developmental functioning. 

Superior % is apparently unrelated to social adequacy, 
but differentiates psychotics and non-psychotics; Inferior 
% shows no relationship to psychopathology, but differen- 
tiates groups on the basis of relative social adequacy. 

Superior %, then, was viewed as a sort of crude control 
factor for psychopathology. Those individuals capable of 
organizing perceptions in an integrated manner may be 
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more capable of integrating their experiences in a reality- 
oriented fashion, and to remain non-psychotic. 

The Inferior %, on the other hand, may represent a sort 
of “minimal requirement” for adequate functioning in so- 
cial relationships. The individual with a large residue of 
global, primitive perceptual functioning is not likely to 
successfully meet the challenges of increasing responsi- 
bility for self and other, planful activity and the like. 

124 pages. $2.00. Mic 57-1793 


A STATISTICAL ANALYSIS OF 
CERTAIN FACTORS RELATED 
TO EMPLOYEE MORALE 


(Publication No. 20,687) 
William Dee Hitt, Ph.D. 
The Ohio State University, 1956 


The purpose of the study was to identify certain factors 


related to employee morale. Since the majority of previous 


studies which attempted to demonstrate a relationship be- 
tween morale and some other variable included only a total 
morale score, the inclusion of fourteen orthogonal morale 
factors in the present study is believed to be an original 
contribution. 

Morale is defined here as the expressed attitudes which 
intervene between antecedent conditions and resulting be- 
havior, or what might be termed objective evidence of 
employee morale. The primary purpose of the study was 
to attempt to identify both antecedent conditions and re- 
sulting behavior of employee morale. A second purpose 
was to demonstrate the validity of the morale scale by 
obtaining relationships between the morale scale results 
and objective evidence of morale. 

Data were collected at the main office of ethenette 
Insurance Company. In addition to the fourteen morale 
factors and the total morale score. thirty-eight other var- 
iables were included for purposes vu! analysis. Indices for 
all variables represented averages for the twelve different 
operating regions in the Company. By use of Spearman’s 
rho, intercorrelations among the fifty-three variables 
were obtained. A modified group-centroid method offactor 
analysis resulted in thirteen orthogonal factors, each 
factor describing a certain type of region. 

The validity of the morale scale was demonstrated by 
the factor which indicated that employees who, in complet- 
ing the morale scale, express pride in their company and 
satisfaction with their jobs will not be absent too frequently 
and will remain with the organization a relatively long 
period of time. 

In addition to absent rate and turnover rate, certain 
other variables were found to be related to employee mo- 
rale. One factor signified that employees who are proud 
of their company are more likely to consider themselves 
career employees. The factors demonstrated no signifi- 
cant relationship between gross production, which is pri- 
marily a function of the size of the region, and employee 
morale. There did appear to be, however, a significant 
positive relationship between efficiency of production and 
employee morale. In regard to the relationship between 
size of a region and employee morale, the factors indi- 
cated that employees assigned to the small regions hold a 





more favorable attitude toward their supervisors than 
those assigned to the large regions. 

The results of the morale scale indicated that there 
are certain sex differences in regard to employee morale. 
Females are more concerned with the load and pressure 
of their work, the type of supervision they receive, and 
getting along with their fellow workers. Males, however, 
appear to be more concerned with their jobs, the benefits 
provided by the company, and the organizational ability 
demonstrated by management. In regard to the influence 
of supervision on employee morale, it appears that the 
desirable supervisor is one who knows his job, is fair in 
the evaluation and rewarding of his employees’ perform- 
ance, and is sympathetic toward their problems. The un- 
desirable supervisor is characterized as an individual 
who has an air of dignity which impresses others, who 
tends to single out a particular employee either for disci- 
pline or favors, and who is not easily approached by his 
employees. 

The primary point emphasized throughout the study is 
that future discussions of employee morale should be 
centered around such factors as job satisfaction, pride in 
company, and satisfaction with fellow workers. It follows 
that morale, like intelligence and personality, must be 
broken down into factors if future research is to prove 
fruitful. 116 pages. $2.00. Mic 57-1794 


THERAPIST DISCOMFORT 
IN TWO PSYCHOTHERAPIES 


(Publication No. 20,961) 


Robert Konrad Kahn, Ph.D. 
The Pennsylvania State University, 1957 


The study attempted to answer four questions: 

1. Is the therapist’s ability to predict his client’s self- 
concept or to understand his client’s dynamics and behav- 
ior related to the therapist’s comfort in administering 
leading or reflective psychotherapy? 

2. Is there a differential effect between leading and 
reflective therapy on the therapist’s ability to predict his 
client’s self-concept or to understand the client’s dynamics 
and behavior? 

3. Are there individual differences among therapists 
in their abilities to predict clients’ self-concepts and to 
understand clients’ behavior and dynamics ? 

4. Are the therapist’s positive or negative feelings 
toward particular clients related respectively to better or 
worse judgment of the client’s self-concept, behavior, and 
dynamics in a) leading therapy? b) reflective therapy? 

Ten therapists were trained to differentiate between 
leading (analytically oriented) therapy and reflective 
(client-centered) therapy. Clients were largely students 
who presented themselves at the Psychological Clinic of 
the Pennsylvania State University. Therapists carried 
two clients each in leading and reflective therapy. Ther- 
apist discomfort was inferred from a rank of preference 
for a particular therapy and from a choice between ther- 
apies. Degree of preference for one client over another 
was determined through use of a questionnaire. The abil- 
ity of the therapist to predict his client’s self-concept was 
ascertained by correlation of self-concept, adjective 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





PSYCHOLOGY 1119 





check-lists to which both client and therapist responded. 
Therapist’s ability to discern dynamics and behavior of 
the client was determined by correlation of Q-sorts of 
therapist and a composite judge on initial interview behav- 
ior of client. Ranks of therapist preference were com- 
pared with rank of therapist performance. Therapist pref- 
erence between two clients was compared with therapist 
performance between them. Performances of the entire 
group of therapists in each therapy were compared by 
analysis of variance. 

No support was found for the idea that the more com- 
fortable the therapist, the better will be his prediction of 
the client’s self-concept or his understanding of the cli- 
ent’s dynamics and behavior, regardless of type of therapy. 

There was no significant difference between the two 
therapies with respect to the therapists’ ability to predict 
the client self-concept. Slight, but not significant, evidence 
was found for the perception of client dynamics and behav- 
ior being more accurate in the leading therapy. 

There were no Significant, individual differences among 
therapists in their abilities to predict clients’ self-con- 
cepts or to understand their dynamics. 

Neither positive nor negative feelings toward the client 
were related to the therapist’s ability to predict the self- 
concept. There was a significant relationship between the 
therapist’s negative feelings for the client and perception 
of client dynamics in reflective therapy. A strong, but not 
Significant trend, was similarly noted in leading therapy. 
No significant relationship was found between positive 
feelings toward client and accuracy of perception of dy- 
namics 

Several hypotheses and areas of investigation for future 
study are offered. 180 pages. $2.35. Mic 57-1795 


THE EFFECT OF THE THERAPIST’S ACCEPTANCE 
OF THERAPEUTIC ROLE ON CLIENT-THERAPIST 
RELATIONSHIP IN A REFLECTIVE AND 
A LEADING TYPE OF PSYCHOTHERAPY 


(Publication No. 20,962) 


Edward Karmiol, Ph.D. 
The Pennsylvania State University, 1957 


The purpose of this study was to examine the relation 
ship between therapist acceptance of the type of therapy 
being given and the therapeutic relationship during the 
first two sessions of therapy. An attempt also was made 
to assess the change in therapist attitude towards two 
types of therapy over a three months period of time. 

The Therapist’s Conception of Good Therapeutic Han- 
dling (TCGTH) was constructed to measure the amount of 
acceptance therapists exhibited towards reflective (reflec- 
tive scale) and leading (leading scale) psychotherapy. The 
Therapist Prediction Test (TPT) was constructed to deter- 
mine the degree of therapist confidence manifested in 
anticipating client behavior. The Client Personal Reaction 
Questionnaire (PRQ) was designed to measure positive 
(positive scale) and defensive (defensive scale) reactions 
of clients to psychotherapy. The Therapist Personal Re- 
action Questionnaire (PRQ) was designed to measure a 
therapist’s positive (positive scale) and negative (negative 





scale) reactions to psychotherapy. The TPT and the four 
PRQ scales constituted the five client associated variables. 

Ten graduate students taking a second course in psy- 
chotherapy were trained to administer reflective and lead- 
ing psychotherapy. Each therapist worked with four cli- 
ents (mainly undergraduates); two were seen under reflec- 
tive conditions and two were seen under leading conditions. 
Sessions were coded by four judges. All of the therapists 
successfully differentiated between the types of therapy. 

At the onset of the experiment the therapists were ad- 
ministered the TGGTH. At the end of the first session 
the therapist took the TPT, while at the end of the second 
session client and therapist took their respective PRQs. 

A non-parametric statistic for evaluating order corre- 
lation was employed. The therapists were ranked accord- 
ing to their scores on the reflective and leading scales of 
the TCGTH. These rankings were compared with thera- 
pist rankings based on scores on the five client associated 
variables. 

A significant negative correlation was found between 
the rankings of therapists on the reflective scale of the 
TCGTH and the negative scale of the Therapist PRQ (34 
inversions; P=.023). No significant correlations were 
found between rankings on the reflective or leading scales 
of the TCGTH, and rankings on other of the client associ- 
ated variables. 

A significant positive correlation was found between 
pre and post-experiment reflective scale rankings (seven 
inversions; P=.002) and pre and post-experiment leading 
scale rankings (11 inversions; P=.023). The former corre- 
lation was of a larger magnitude than the latter. 

The study provided little evidence in support of the 
idea that there is a significant correlation between thera- 
pist acceptance of the type of therapy undertaken and the 
therapeutic relationship. There was evidence which indi- 
cated that change in the degree of acceptance therapists 
displayed towards two types of psychotherapy was slight 
in a setting in which the therapists took a course stressing 
leading techniques and in which both types of therapy were 
clinically employed. 202 pages. $2.65. Mic 57-1796 


EVALUATION OF MEDICAL STUDENT CLINICAL 
PERFORMANCE: A CRITERION STUDY 


(Publication No. 21,005) 


Albert J. Kubany, Ph.D. 
University of Pittsburgh, 1957 


Attempts to improve the selection of medical students 
and revise medical education programs have been ham- 
pered by the absence of realistic measures of student 
quality during their years in medical school. This is es- 
pecially true in the third and fourth years of medical 
school when traditionally the student program becomes 
less academic and more clinical. Others have shown that 
instructor measures during this period suffer from a lack 
of comprehensiveness as well as a failure to discriminate 
among students. 

The present study was an attempt to develop, try out, 
and analyze different measures for evaluating medical 
students in their clinical years. Data from a critical 
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incident study of practicing physicians, as well as data 
developed at the University of Pittsburgh School of Medi- 
cine, were used as the basis for constructing a clinical 
performance record. This performance record is a one- 
page rating scale of eight critical areas of physician activ- 
ity. Space is provided for recording performance com- 
ments by instructors. A set of instructions on the use of 
the form accompanied the performance record. Data were 
obtained from approximately half of the 1955-1956 senior 
Class of 83 at the Pittsburgh School of Medicine. Data 
presented indicate that characteristics of the sample did 
not differ significantly from the total class. 

Overall clinical performance record reliability based 
on an analysis of variance estimate of the reliability of 
average ratings was +.98. This coefficient, significant at 
the one per cent level, shows promise in the clinical as- 
sessment of students. Considerable variability was noted 
in the reliability of specific performance record items. 
Data suggest that for effective use of the performance 
record a conference session with instructors appears nec- 
essary to assist them to appreciate the need for improved 
evaluation, and also to help them understand and accept 
the mechanics of the procedure. A revised form of the 
performance record, incorporating experience derived 
from the present study, is expected to increase the instru- 
ment’s reliability and usefulness. 

A second approach to the criterion problem was through 
use of a sociometric-type peer nomination technique. This 
student view of medical effectiveness represents a hereto- 
fore unexplored area in medical schools. Previous related 
research showed that peers, as unique observers of each 
other, can make reliable evaluations which are useful as 
criterion data. A peer nomination scale was developed 
that requested nominations of the three highest rated in- 
dividuals on 11 variables. These variables closely paral- 
leled those on the clinical performance record, thus giving 
instructor and student estimates on comparable measures. 
The peer scale was administered to the entire senior class 
(N = 83) several weeks before graduation. 

Overall peer nomination reliability, using the correla- 
tion between comparable class halves, was +.89. Weighted 
first, second, and third peer choices did not differ signif- 
icantly from unweighted scores. A cluster analysis re- 
vealed that the 11 original variables may be reduced to six 
factors. The data indicate that peer nominations may be 
gathered for research purposes and serve as useful crite- 
rion data, but should not be used in routine student assess- 
ment. 

Correlation between student peer nominations and in- 
structor evaluations on comparable measures was +.44, 
Significant at the one per cent level. The data suggest that 
supplementary use of the measures developed in the pres- 
ent study will improve the objectivity, comprehensiveness, 
and reliability of student evaluations in the clinical years 
of medical school. 123 pages. $2.00. Mic 57-1797 


AN EXPERIMENTAL INVESTIGATION OF THEOREMS 
CONCERNING THE TRAINING OF RATERS 


(Publication No 20,699) 
Delmar Leo Landen, Jr., Ph.D. 
The Ohio State University, 1956 


Problem 








Until somewhat recently the field of rating might have 
been characterized as one of disorganized and disjointed 
speculations. However, in 1952 Wherry published “A The- 
ory of Rating,” which endeavored to bring together ina 
rational way all that was known about the field of rating 
and much that was suspected. It has been the purpose of 
the research to test four of the theorems contained in the 
theory. 


Theorem (4). Raters will vary in the accuracy of rat- 
ings given in direct proportion to the 
number of previous relevant contacts 
with the ratee. 


Theorem (6). The rater will make more accurate rat- 
ings when he has been forewarned con- 
cerning the types of activity to be rated, 
since this will facilitate his more prop- 
erly focusing attention on such pertinent 
behavior. 


Theorem (8). If the perceiver is furnished an easily 
accessible check list of objective cues 
for the evaluation of performance to 
which he can frequently refer, he should 
be better able to focus his attention 
properly. 


Theorem (10). The keeping of a written record between 
rating periods of specifically observed 
critical incidents will improve the ob- 
jectivity of recall. 


Procedure 

Three different training instruments and four different 
rating instruments were constructed from items written 
by students and selected, categorized, and judged by ex- 
perts. 

Sixteen classes of an educational psychology course 
were divided into four groups on the basis of the number 
of school weeks elapsing prior to the day of rating, and 
were further subdivided inco four training conditions. Dur- 
ing the first week of the quarter, training forms varying in 
level of behavioral descriptiveness were distributed to 
twelve of the sixteen classes. These classes were in- 
formed as to when they would evaluate other members of 
their discussion group, either one, two, three, or four 
weeks later. The four additional classes received no such 
forewarning. All four rating instruments were employed 
in each class, and usable ratings were subsequently ob- 
tained for 421 students. 





Results 

The rating instruments were scored by individual 
scales, and the two ratings obtained for any one student 
were combined. Total scores were also computed. The 
separate ratings were used to test for reliability; the 
combined ratings, for validity. The criterion was the 
Ohio State Psychological Examination. Validity and 
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reliability were examined for possible weekly and training 
method trends, as well as for their interrelation. Analyses 
of variance were carried out to test for significance of 
differences between training methods. 

It was concluded that Theorems 4 and 6 were verified, 
and that theorems 8 and 10 were invalid. In addition, inter- 
actions between training methods and weeks were discussed, 
as well as the significance of trends present in and between 
reliability and validity. It was hypothesized that relevance 
of rater contacts had much to do with whether or not rat- 
ings were found to be valid or reliable. A new theorem 
was suggested which endeavors to incorporate the inter- 
action effects of time and training methods. 

Suggestions regarding the field of rating were made 
from the standpoint of practical, theoretical, and experi- 
mental considerations. 96 pages. $2.00. Mic 57-1798 


A COMPARISON OF THE EFFECT OF A 
REFLECTIVE AND OF A LEADING TYPE OF 
PSYCHOTHERAPY ON CLIENT CONCEPT 
OF SELF, OF IDEAL, AND OF THERAPIST 


(Publication No. 20,967) 


Joseph F. Mazurkiewicz, Ph.D. 
The Pennsylvania State University, 1957 


The present study was one of four conducted in a group 
research program in psychotherapy at The Pennsylvania 
State University during the Spring of 1956. 

The study was designed to investigate whether differ- 
ences between a reflective and a leading type of psycho- 
therapy cause differential effects in post-therapy changes 
in the relationship between client self concept, ideal self 
concept, and concept of therapist. 

The four specific relationships studied were: 1. the 
relationships between client self concept and ideal self 
concept; 2. the relationship between client ideal self con- 
cept and his concept of therapist; 3. the relationship be- 
tween client concept of therapist and therapist’s peers’ 
concept of therapist, or realistic concept of therapist, and 
4, the relationship between the initial and post-therapy 
concept of therapist. 

The basic statistical model was a double classification 
analysis of variance design. The ten therapists cooperat- 
ing in the study were used as ten kinds of therapist-inde- 
pendent variable. The reflective treatment, based on 
Rogerian nondirective therapy, and the leading treatment, 
based on the approaches of Dollard and Miller and Fromm- 
Reichman, were the two levels of treatment-independent 
variable. Each of the ten therapists was trained in both 
treatment methods, and each was randomly assigned two 
clients in each type of treatment. Forty clients who came 
to the Psychological Clinic of the University were used as 
subjects. Pre-therapy measures of client self concept 
and ideal self concept were obtained. Clients were seen 
for 50 minute interviews once a week. They completed a 
measure giving their concept of therapist after the initial 
and final interview, and completed measures of their self 
concept and ideal self after the termination of therapy. 
The therapists cooperating in the study rated each other 
on the same therapist rating scale and a mean or realistic 
concept of the therapist was obtained. The basic rating 





scale, which was used with the different instructions, was 
constructed for the specific purposes of this study. The 
rating scale, when used in the various ways to measure 
the concepts considered, showed a high split-half reliabil- 
ity. Correlations were computed between the measures of 
the various concepts, and the differences between the ini- 
tial and post-therapy relationships were computed. These 
differences were tested for significance by analyses of 
variance. 

The results of the study gave no significant findings as 
to the differential effects of two different treatments. It 
appears that neither differences in treatment, differences 
among therapists, nor the interaction between such differ- 
ences caused any significant differences in the changes in 
the relationships investigated. Although there were 
changes in the relationships such changes themselves did 
not appear significant. These changes occurred without 
any consistent variation of degree or direction. The re- 
sults suggest that factors other then those investigated 
may be responsible for such changes, and these factors 
may be based on individual differences of the clients stud- 
ied. 130 pages. $2.00. Mic 57-1799 


A FACTOR ANALYSIS OF THERAPISTS: 
AN EXPLORATORY INVESTIGATION 
OF THERAPEUTIC BIASES 


(Publication No. 20,972) 


Arnold O. D. Peterson, Ph.D. 
The Pennsylvania State University, 1957 


The purpose of this investigation was to determine the 
nature of common patterns of preference or bias existing 
among a group of 35 psychotherapists. A Q-sample of 
client statements of therapeutic gain was composed with 
the intent to give equal representation of certain important 
characteristics of the client responses within the Q-sample. 
Each therapist was required to sort the client statements 
in terms of the kinds of client responses which would war- 
rant a follow-up of the therapist’s attention if feasible. 
The Q-sorts of the therapists were intercorrelated, and 
two factor analyses were carried out on these Q-technique 
correlation coefficients. Six factors or common patterns 
of preference resulted from the factor analyses. The six 
factors were identified and interpreted in relation to the 
most frequently occurring characteristics of those state- 
ments which contributed most in the determination of each 
of the six factors. 

The therapists of this investigation were 35 psycholo- 
gists who had received their doctoral degrees in clinical 
psychology from the Pennsylvania State University. All of 
the subjects had received their doctoral degrees within the 
last eight years. All of the subjects were males. As ad- 
vanced graduate students, the subjects received relatively 
comparable training in client-centered psychotherapy. 

A highly structured Q-sample was constructed for use 
in this investigation. An attempt was made to structure 
each item of the Q-sample so that it represented certain 
characteristics of self-descriptive statements which might 
be made by a client in a therapy session. The completed 
Q-sample gave systematically varied but equal representa- 
tion to all of the intended variables or characteristics. 
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Each therapist was required to sort the client state- 
ments to a 12-category quasi-normal distribution. The 
Q-sorts reflected the therapist’s judgments of the items 
in terms of the potential significance of the client responses 
such that if the therapist were to give more attention to, or 
follow-up the client responses, greater therapeutic gain 
might be expected. The judgments made by a single thera- 
pist constitute an expression of his preferences or biases. 

Additional information about the therapists was obtained 
in the form of self Q-sorts and ideal Q-sorts with a 
Q-sample of self-referent items. These Q-sorts repre- 
sented the self and ideal concepts of the therapists respec- 
tively. 

Two factor analyses were undertaken to determine 
dimensions in the therapists’ Q-sorts with the structured 
Q-sample of client statements. The first factor analysis 
involved the Q-sorts of 20 therapists selected at random 
from a larger group of therapists on whom data had been 
collected. After the first analysis, five representative 
therapists from the first analysis were combined with 15 
therapists selected randomly from the remaining thera- 
pists of the original group to derive the correlation matrix 
for the second analysis. 

Six factors resulted from the second factor analysis. 
The results of the second analysis were considered to 
represent the important dimensions of the 35 therapists 
whose Q-sorts were factored since the five selected thera- 
pists from the first factor analysis were included in the 
second factor analysis. The essential nature of the factors 
are reflected well by their names. Factor I was calledthe 
Sex-Dependency Compensation Factor. Factor Il was 
called the Sublimation Factor. Factor II was identified 
as the Intellectual Control of Sex and Aggression Factor. 
Factor IV was recognized as the Repression of Aggression 
and Dependency on Authority. Factor V was called the 
Self-Expression Factor. And, Factor VI was interpreted 
as the Intellectual Control of Aggression and Dependency 
on Authority Factor. 135 pages. $2.00. Mic 57-1800 


A STUDY OF PRODUCTIVITY 
IN A RESEARCH SETTING 


(Publication No. 20,726) 


Robert Edward Stoltz, Ph.D. 
The Ohio State University, 1956 


The purpose of the study was to identify and analyze 
the kinds of behavior that comprise the criteria of produc- 
tivity in a physical science research setting. From a 
series of 27 interviews with high-level supervisors, over 
300 statements that appeared to discriminate between pro- 
ductive and non-productive researchers were selected. 
These statements were grouped into fifteen categories or 
subtests and presented in a 250-item check list to 40 re- 
search supervisors for rating on a five-point scale. Each 
supervisor rated the items for two persons, a productive 
and a non-productive research worker. Scores for each 
subtest were derived, and the subtests were intercorre- 
lated. Criterion correlations for each subtest were derived 
by computing point bi-serial r’s between the productive and 
non-productive groups. The resulting 16 x 16 matrix was 
factor-analyzed, and five factors were obtained. The 





factors are named General Productivity, Affability, Motiva- 
tion, Administrative Potential, and Creativity. Discrimina- 
tion indices were computed for each item in terms of the 
degree to which the item discriminated between the crite- 
rion groups. 

The abilities that seem to be most important in re- 
search productivity are Analytical Ability, Technical In- 
formation, Creativity, Willingness to Accept Responsibility 
and Engage in Independent Action, and Administrative Po- 
tential. Motivation, in the form of willingness to work long 
hours, extreme interest and absorption in one’s work, and 
an interest in a wide variety of technical problems are 
also important. The ability to communicate with others, 
particularly through written reports, was highly related 
to the criterion used. Of much less importance, and pos- 
sibly negatively related to the criterion, is the tendency 
for a person to be agreeable, pleasant, and considerate of 
others. It is suggested that this dimension may be nega- 
tively related to the dimension of motivation. 

Future research in this area will deal with the con- 
struction of scales to measure research productivity in 
terms of over-all success or failure and the development 
of a scale that will result in scores on each of the five 
factors identified in this study. The criterion measures 
developed in this study will be utilized in future research 
on selection devices. 74 pages. $2.00. Mic 57-1801 


INTERCULTURAL CONCEPTIONS OF 
PSYCHOLOGICAL MATURITY: 
AN EXPLORATORY STUDY 


(Publication No. 20,733) 


Rita Maloney Versace, Ph.D. 
The Ohio State University, 1956 


The study proposed to seek a comprehensive behavioral 
definition of psychological maturity in terms of the compo- 
nents commonly considered to comprise it, to detect dif- 
ferences in the components emphasized by members of 
two different cultures, and to identify cultural factors 
commonly considered influential in the growth of psycho- 
logical maturity. 

An open-ended questionnaire was presented to 292 
young college adults from the United States and three 
European countries--Belgium, France, and Italy. Com- 
plete freedom of response was permitted in answer to the 
requests to describe as many qualities as possible which 
characterize a mature person and to list ways in which a 
given culture promotes or impedes the development of 
maturity. Distinct ideas in these responses were categor- 
ized. 

The open-ended questionnaire was found reliable, and 
the categories of psychological maturity and of influential 
cultural factors were reliably determined. The descrip- 
tions of psychological maturity fell into 55 minor catego- 
ries which were further grouped into the following 12 
major categories: Physical Characteristics, Emotional 
Stability- Equilibrium, Sociability, Spirituality-Morality, 
Personal Acceptability, Intellectualism, Relationship to 
Self, Relationship to Others, Reality-Performance, Ab- 
stract Statements about Maturity, General-Complex Char- 
acteristics, and Miscellaneous. 
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The relative proportion of responses in these categories 
were compared for the two cultures. Statistically signifi- 
cant differences indicated that the Europeans emphasized 
intellectual and individualistic qualities while the Ameri- 
cans emphasized behavior of social significance. The 
magnitude of these differences was small however. Itwas 
therefore concluded that the American and European views 
of psychological maturity were basically similar. 

Cultural factors affecting the growth of psychological 
maturity were identified in the following 23 categories: 
Family Life-Parental Relations, War, Standard of Living, 
Politics-Government-Law, Media for Mass Communication, 
Progress, Complex Society-Rapid Pace of Life, Discipline, 
Comfort-Materialism, Superficiality, Military Service, 
Diversion-Amusement, Contact with Others, Social Classes- 
Environment, Social Expectation-Idealization of Maturity, 
Sports, Youth Movements, Educational Methods, Reading- 
Study, Schools, School Subjects, Churches-Religion-Church 
Organizations, Dating-Sex-Marriage. 

The relative proportion of responses in the more relia- 
ble cultural categories were compared for the two cultures. 
Americans stressed wholesome heterosexual relationships 
as the influence promoting growth to maturity, and over- 
protective parents and broken families as the influence 
impeding its growth. Europeans stressed student-centered 
educational methods as promoting influences, and authori- 
tarian methods, media for mass communication, comfort, 
and materialism as impeding influences. 

An objective questionnaire based on the emergent cate- 
gories of psychological maturity was given to a second 
American sample and factor-analyzed. Results generally 
corroborated the original assignment of descriptive items 
into meaningful categories and also revealed more basic 
eroupings. There emerged a general factor of -problem- 
solving ability as it relates to self, others, andthe environ- 
ment, and three group factors named social personality, 
practical intelligence, and self-sufficiency. 

139 pages. $2.00. Mic 57-1802 
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MAGICAL THINKING, SUPERSTITION AND 
AUTHORITARIAN TRENDS IN PERSONALITY 


(Publication No. 20,771) 


Andrew Jackson Deskins, Ph.D. 
The University of Florida, 1957 


A Thurstonian single structure study utilizing centroidal 
extraction and oblique axes rotational techniques to attempt 
a determination of the factorial composition of a battery of 
scales including the Authoritarian Personality Scales, a 
measure of verbal facility, two measures of Superstitious 
Thinking and the A, M, and I Scales of the GAMIN battery. 

Results were interpreted as indicating: (1) the Author- 
itarian Scales are factorially complex rather than simple; 
(2) the three GAMIN Scales are heavily loaded by a factor 
labeled Self-Confidence (Thurstone’s “C” Factor); (3) Su- 
perstitious and allied modes of thought are not directly 
related to authoritarian trends at the primary factor level; 





(4) An intellective factor (probably Thurstone’s “*V”) heav- 
ily loads at least two of the Authoritarian Scales. 

It was suggested that the Authoritarian Scales involve 
a complex array of more or less well established cognitive 
and personality factors and can be integrated into and 
probably subsumed under these established factors and 
thus into the great body of personality theory. 

42 pages. $2.00. Mic 57-1803 


RELIABILITY OF JUDGMENTAL 
MEASURES IN PSYCHOTHERAPY 


(Publication No. 20,739) 


Joseph Fogel, Ph.D. 
The Florida State University, 1957 


An attempt was made to evolve a system for classifying 
all the therapist and client statements that are made during 
psychotherapeutic interviews. The content analysis system 
used in this study was a modification of the system devised 
by Porter and modified by Snyder and Seeman. A typed 
brochure containing 49 client and 16 therapist categories 
(with definitions and examples of each of the categories) 
was used by the various judges as a guide to categorize 14 
three-minute samples of psychotherapy sessions. These 
three-minute samples were taken at random from approx- 
imately 50 hours of recorded sessions. The judges were 
asked to categorize both the recordings and the typescripts 
taken from the recordings. The problem consisted of 
measuring the inter-judge reliability of the classifications. 

The 14 judges used had varying amounts of training 
with the classification system, and, on the basis of this 
training, were grouped into one of five levels. These were 
(1) “highly trained”, (2) “well-trained”, (3) “un-trained”, 
(4) “naive”, and (5) “master”. The first four levels had 
200, 150, 2, and 0 hours, respectively, of training with the 
classification system. The master judge was composed 
of three of the four highly trained judges, who classified 
the material in conference to determine the “best” cate- 
gorization of the statements. Before conferring they 
scored the material individually. 

The results of the classifications were tabulated and 
reported in terms of two different types of measurements. 
The first measurement was the total amount of agreement 
between each judge with each other judge on any particular 
statement. The second was rank-order correlations of 
the total number of statements scored in each category by 
the various judges. These correlations were found to be 
highly significant and this result indicates that stable pro- 
file scores of the approach to therapy by client and thera- 
pist can be obtained through the use of this system. 

The judges’ total agreement with the master judge on 
any given statement ranged from 32% to 70%. The over-all 
average for all the judges, using both client and therapist 
categories as well as typescripts and recordings, was 51%. 

In this case, 51% is many times greater than chance 
agreement. However, it is believed that better reliability 
might have been achieved by combining some categories 
and re-defining others. A suggestion for further study 
along this line was made. 

Generally, the better trained judges were able to reach 
a higher level of agreement with the master judge. This 
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was particularly true with regard to the percentage agree- 
ment of the number of statements each judge attempted to 
classify. 

Both the motivation of the judges and the time actually 
spent in categorizing the data seem to be positively corre- 
lated with reliability. The measuring of these factors was 
beyond the scope of this study. 

It was found that judges with more training in categor- 
izing were able to handle recordings better than the un- 
trained judges. Recordings were shown to account for 
approximately a one-third “loss” in the amount of data 
categorized when compared to typescripts. All judges, it 
appears, would have been better able to categorize the 
material with greater reliability if slash-marks were used 
in the typescripts and if “beeps” were recorded on the 
records to mark off individual statements. This would 
have resulted in all judges categorizing the same number 
of statements. 

Further refining of the scoring system and the better 
reliability that would be attained through this procedure 
would certainly help in making a science out of psycho- 
therapy because of the possibility of obtaining data that 
can be gathered, quantified, analyzed and interpreted. 

70 pages. $2.00. Mic 57-1804 


POST-PARTUM PSYCHOSIS 
(Publication No. 20,753) 


Sylvia Levine Ginsparg, Ph.D. 
Washington University, 1956 


Chairman: Abel G. Ossorio 


A study was designed to investigate the personality dynam- 
ics and underlying psychogenic patterns involved in post- 
partum psychosis. It was felt that such a study could be 

of value in furthering the general understanding of the 
dynamic factors which tend to inhibit mature adjustment 

to a maternal role in normal women, since these are also 
the factors which so frequently form the foundation for 
future psychopathology in the child. 


The theoretical orientation of the study was a classical 
Freudian approach. It was assumed that women with post- 
partum psychosis had rejected feminine goals and had 
instead established a masculine identification. Observa- 
tional methods were selected according to their ability to 
best identify dynamic patterns at different levels of con- 
sciousness and at the same time, yield quantifiable meas- 
ures which could then be used to compare and differentiate 
groups of subjects. The data was analyzed by means of 
the usual statistical tests of significance. 


Three groups of subjects were studied: women with post- 
partum psychosis, normal post-partum women, and non- 
post-partum psychotic women. The groups were carefully 
screened and matched on a number of variables. 


Women with post-partum psychosis, when compared with 
normal post-partum women, indicated a greater tendency 
toward unresulved oedipal needs, masculine identification, 
lack of positive ego ideal, and choice of narcissistic love 





object. Women with post-partum psychosis also indicated 
greater immaturity in their relationships with significant 
figures. 


There were no significant differences in the psychodynamic 
conflicts manifested by the two psychotic groups. However, 
women with post-partum psychosis seemed to have suf- 
fered less impairment in their ability to form relationships 
with significant figures. It was suggested, therefore, that 
the conflicts had been better integrated into the general 
ego structure and were therefore less incapacitating in 
women with post-partum psychosis than in the non-post- 
partum psychotic women. As a result, the post-partum 
psychotic women had been able to function more adequately 
in their interpersonal relationships until parturition, after 
which the conflicts had become exacerbated. 


Normal women indicated greater maturity in their attitudes 
toward significant figures than did either of the psychotic 
groups. The attitudes were significantly different at both 
the conscious and the unconscious levels but the ratio of 
the differences was greater at the unconscious level, sug- 
gesting that the more important difference in attitudes 
between the normal and psychotic groups were those indi- 
cated at the unconscious level. 


All three groups were differentiated significantly on a 
scale of female masochism. Highest scores indicative of 
female masochism were attained by the non-post-partum 
psychotic women, next highest by the post-partum psy- 
chotic women, and the lowest scores were achieved by the 
normal post-partum women. 


Important differences in psychodynamic conflicts were 
observed between mothers of boys and mothers of girls in 
both of the post-partum groups. The general pattern of 
these differences was such as to suggest than in the post- 
partum woman, the infant is unconsciously identified with 
one or both of the mother’s parents, and that in the rela- 
tionship to the infant, the mother experiences a reawaken- 
ing and intensification of needs and impulses she previously 
experienced in relation to one or both of her parents. If 
this concept can be substantiated in future research, then 
the conclusion is justified that a post-partum psychosis 
occurs as a reaction to impulses which the woman can 
handle in relation to her parent but not in relation to the 
infant because of the latter’s inability to mediate the im- 
pulses. This concept is also closely related to previous 
descriptions of the acting out child who in reality acts out 
the repressed impulses of the parent. 


In conclusion, the basic assumptions underlying this study 
have all been substantiated. Post-partum psychosis seems 
to occur in women who have failed to resolve adequately 
their unconscious emotional involvement with the parent 

of the opposite sex and have therefore been unable to fully 
accept their own sexual role, with its biological as well 

as social implications. 144 pages. $2.00. Mic 57-1805 
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THE EFFECT OF ANIMATED CARTOONS 
ON HOSTILITY IN CHILDREN 


(Publication No. 19,988) 


Naomi Slutzky Goldstein, Ph.D. 
New York University, 1956 


An attempt was made to evaluate the effects of Animated 
Cartoons on hostility in children, within the framework of 
a scientifically controlled experiment. As a pioneer study 
in its field, it was the purpose of this investigation to en- 
compass all of the modern mass entertainment media 
(movies, comics, radio, and television). Animated Car- 
toons, which were considered to represent the quintessence 
of all the other entertainment forms in which the elements 
of all the other media merge, were chosen to be the exper- 
imental variable in this study. 

A search through the literature revealed a complete 
absence of experimental research in the area of Animated 
Cartoons, and a paucity of controlled investigations into 
any other phase of entertainment media. 

The plan for this study evolved from the following three 
sources: the tremendous impact of modern entertainment 
media on our cultural climate; the controversial opinions 
of experts and the dearth of experimental research on the 
influences of these media on children; and, children’s 
imitations of the characters and actions of cartoon charac- 
ters in their clinical projections and fantasy behavior, as 
well as the clinician’s need for research in this area to 
help him understand and interpret these fantasies. 

It was hypothesized that Animated Cartoons provide a 
release of hostility tensions in children. A release of 
hostility was expected to appear in the form of a decrease 
in hostility on two projective tests, for the experimental 
group, following exposure to concentrated showings of Ani- 
mated Cartoons, with no comparable changes for the con- 
trol group. No significant sex differences were expected 
within the groups. 

Two hundred New York City school children (mean age: 
11 years, 1 month) served as subjects in this experiment. 
There were two groups, experimental and control, each 
consisting of 100 children. Each group was sub-divided 
into fifty girls and fifty boys. 

The experimental period ran for five days. Each group 
was tested on the first and re-tested on the last day of the 
experimental period. The experimental group only was 
shown Animated Cartoons for three consecutive hours 
during each of the intervening days. No films were shown 
to the control group. 

The Animated Cartoons were provided by six major 
movie companies. They were previewed by a group of 
psychologists, psychiatrists and social workers, who rated 
each film for hostility content. 

Two projective tests were used, one structured (the 
Rosenzweig Picture Frustration Test, or P-FT) and one 
unstructured (a combination of five plates each from the 
Children’s Apperception Test and the Thematic Appercep- 
tion Test, or C-TAT). Each of the 24 P-FT pictures was 
scored only for the gross categories of I (intropunitive 
hostility) and E (extrapunitive hostility). Two separate 
rating scales, assigning weights of 1 to 5, were constructed 
for each of the categories, I and E, for the C-TAT. 

The data were treated statistically by an analysis of 
variance for matched groups. There were no statistically 
significant results. 


The conclusions neither supported nor refuted the hy- 
pothesis. It was found that the methodology applied was 
faulty. The measuring techniques used in this study to 
evaluate the effects of Animated Cartoons on hostility in 
children were inappropriate. 

Two interesting findings, which were not pertinent to 
the hypothesis, emerged from this study. It was found, as 
a factor of repeated use of the tests themselves, that the 
C-TAT yields an overall increase in hostility, whereas 
the P-FT yields a decrease in hostility. 

Suggestions were made for further research into the 
effects of the influences of modern mass entertainment 
media on children. 154 pages. $2.05. Mic 57-1806 


AN EXPLORATORY STUDY OF RISK-TAKING 
(Publication No. 20,694) 


Walter Katkovsky, Ph.D. 
The Ohio State University, 1956 


The study was designed to investigate the relationships 
among three Social Learning Theory of personality varia- 
bles and a number of risk-taking measures. The person- 
ality variables are freedom of movement (FM), the positive 
reinforcement value of success (RV+), and the negative 
reinforcement value of failure (RV-). Scores on three 
questionnaires designed to measure the personality varia- 
bles in the area of academic achievement and on five meas- 
ures of risk-taking were obtained from 62 college women. 
Risk-taking was defined in terms of choices between ex- 
pectancy-reinforcement value combinations, i.e., the 
greater the preference for a reinforcement with lower 
expectancy but higher value than another reinforcement, 
the greater the risk-taking; and conversely, the greater 
the preference for a reinforcement with higher expectancy 
but lower value than another reinforcement, the lower the 
risk-taking. Three risk-taking measures were structured 
in the area of academic achievement, consisting of (1) 
choice of taking an intelligence test or a clerical aptitude 
test first, (2) choice between three college aptitude tests 
which differed in difficulty, and (3) persistence on an in- 
telligence test on which subjects received prearranged 
failing scores on each trial. Behavioral choice (4) was 
between three personality adjustment tests structured as 
having different standardization norms against which sub- 
jects’ scores would be compared. Choice (5) was between 
envelopes containing different numbers of poker chips with 
monetary value which varied in probability and value of 
payoff. 














Hypotheses 








(1) FM and RV+ will correlate positively, and RV- 
negatively, with risk-taking. 


(2) Personality variables measured within a specific 
need area will correlate higher with risk-taking 
measures representing that same need area than 
with more general risk-taking measures. 


A negative relationship will be present between 
conflict scores (defined as discrepancy between 
value and expectancy) and risk-taking. 
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(4) The measures RV+ and RV- will correlate higher 
with one another than either will with the measure 
of FM. 


(5) Positive relationships will be present among the 
separate measures of risk-taking. 


Findings 

The relationships between the personality variables and 
the risk-taking measures were low and insignificant, except 
in a few cases. FM correlated highest with choices be- 
tween tests, and the RV measures correlated highest with 
persistence on the intelligence test. A greater trend, but 
not an outstanding one, was noted between conflict scores 
and risk-taking. Degree of conflict tended to correlate 
negatively with choices between tests and positively with 
persistence on the intelligence test. No support was found 
for hypothesis 2. The RV+ and RV- measures differed 
little in direction and magnitude of correlations with risk- 
taking. Therefore, the results do not support the view that 
separation of RV into a success and failure component will 
increase prediction. However, with greater over-all pre- 
dictions of risk-taking, and in certain situations, this 
distinction may be a meaningful one. 

Intercorrelations among the personality variables in- 
dicated a positive relationship between RV+ and RV- 

(r = .52), but no relationship of significance between either 
of these variables and FM. Similarly, FM correlates sig- 
nificantly with cumulative point-hour ratios (r = .46), 
whereas RV+ and RV- did not. These findings indicate the 
relative independence of the FM and the RV measures. 

A positive, but generally statistically insignificant, 
trend was found among the different measures of risk- 
taking. Persistence on the intelligence test correlated 
least well with the other measures. Possible sources of 
error in the experimental situation and on the question- 
naires were discussed. 101 pages. $2.00. Mic 57-1807 





DEVELOPMENT OF AN INSTRUMENT FOR THE 
MEASUREMENT OF OVERT BEHAVIOR OF 
PATIENTS IN A NEUROPSYCHIATRIC HOSPITAL 


(Publication No. 20,698) 


Donald Charles Kuhn, Ph.D. 
The Ohio State University, 1956 


The purpose of the study was to develop an instrument 
for the measurement of overt behavior of patients in a 
neuropsychiatric hospital. 

The procedure included two projects: the development 
of a forced-choice rating scale and the development of a 
check-list rating scale. A pool of statements was obtained 
and evaluated according to standard forced-choice proce- 
dure. Ratings on a selected sample of patients were ob- 
tained on the forced-choice instrument containing nineteen 
tetrads. The check-list instrument was then designed by 
using the same pool of statements but selecting the final 
statements on the basis of the discrimination index value, 
the uniqueness, and the agreement upon a categorical 
classification by the judges instead of using the favorable- 
ness index value and discrimination index value as the 
primary basis for selection, as in the forced-choice scale. 





Ratings were obtained on a random sample of patients 
from two rating groups comprised of nurses and aides. 

The results of the forced-choice ratings were as fol- 
lows: 


1. A restricted range of scores were obtained with a 
pile-up in the cenier of the scale. 


. Inter-rater reliability was low. 


. Low correlations were found between the ratings 
and prognostic categories obtained from the M.D.’s. 


. No significant difference was found between the high 
and low mean scores. 
The results of the ratings on the check-list scale in- 
dicated that: 


1. A relatively wider range of scores was obtained 
than on the forced-choice instrument. 


The inter-rater reliability was high for the nurses 
and aides on five of the categories and total score. 


. The check-list scale was more acceptable to the 
hospital staff. 


The following conclusions were reached in this study: 


1. The forced-choice technique for rating overt be- 
havior of patients in a neuropsychiatric hospital 
failed to differentiate groups of patients, possibly 
because of the minuteness of behavior included in 
the statements, the comparison of statements re- 
garding judgments about degree with statements 
regarding frequency, and the non-applicability of 
the statements in a tetrad to the patient being rated. 


The check-list instrument showed high inter-rater 
reliability and provided a numerical value of the 
patient’s behavioral characteristics in categorical 
and total score terms. 


. Of the two instruments, the check-list type was 
more acceptable to the hospital staff, and supplied 
the necessary behavioral information in a clear, 
relatively unbiased, and practical manner. 


Further research suggestions made concerned investi- 
gation of the check-list instrument which would permit 
comparisons with other measuring devices and an analysis 
of the statements to determine the internal consistency of 
each statement for the category and total score. It was 
recommended that the studies should be conducted before 
the scale is used. 103 pages. $2.00. Mic 57-1808 
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CHANGE IN FLEXIBILITY AND INVENTIVENESS 
OF THINKING AS A FUNCTION OF 
DIAGNOSTIC-THERAPEUTIC APPROACH 


(Publication No. 19,419) 


James Andrew Lee, Ph.D. 
Purdue University, 1956 


Major Professor: Franklin J. Shaw 


A consideration of various types of psychotherapeutic 
approach was made, in terms of their effect on the client’s 
ability to cooperate with and progress in therapy. Tradi- 
tional types of diagnostic-therapeutic approaches were 
discussed with respect to the part played by anxiety level 
and defensiveness, and compared to the situation which 
exists in the rehabilitative counseling setting where a more 
positive approach to the client is made. Theoretical con- 
siderations were introduced to account for the behavior of 
clients under conditions of traditional therapeutic approach, 
utilizing Shaw’s conceptualizations of up-ended expectan- 
cies and the establishment of mutuality when alternative 
constructions are brought into play. 

It was predicted that subject performance on specified 
verbal and non-verbal thinking tasks would be improved as 
a function of diagnostic-therapeutic approach which up- 
ends subject’s expectations in hoped-for directions, since 
the consequent mutuality and emerging latent constructions 
makes for more effective use of inventive and creative 
potential. 95 pages. $2.00. Mic 57-1809 


THE EFFECTS OF SUCCESS AND FAILURE 
INSTRUCTIONS ON THE SUBSEQUENT 
PERFORMANCE OF SCHIZOPHRENICS AND NORMALS 


(Publication No. 20,928) 


Gordon Willis Olson, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor Leonard D, Goodstein 


Prior research has substantially demonstrated psycho- 
logical deficit in the performance of schizophrenics. As 
part of many of the hypotheses offered to account for this 
deficit frequently there is found an emphasis upon the 
social or inter-personal aspect, one theory implying a 
lack of responsivity to social stimuli, such as criticism or 
failure experiences. 

The present study investigated the questions of whether 
deficit would obtain for the schizophrenics on a timed 
performance task of non-social content and if so, whether 
such a deficit in performance would increase or decrease 
over trials under a condition of non-reinforcement, and 
finally whether success or failure instructions would dif- 
ferentially affect the subsequent performance of schizo- 
phrenics and normals. 

A group of 45 schizophrenics and a group of 45 normals 
were exposed to fifteen timed trials of a simple digit sym- 
vol task and the number of attempted substitutions per 
trial were recorded. During the two rest periods which 
followed each block of five trials the Ss were consecutively 
assigned to positive, negative and non-evaluative groups 











and accordingly informed that they were doing very well 
or very poorly or they were administered no evaluative 
comments relative to their immediate prior performance. 

The results of this study indicate that both the schizo- 
phrenics and the normals responded with enhanced per- 
formance to the negative instructions, but that only the 
schizophrenics demonstrated enhanced performance under 
the positive condition. There is suggestive evidence that 
positive and negative instructions affected schizophrenics 
and normals in a differential manner, with schizophrenics 
benefiting more from positive instructions than from nega- 
tive, and there is no evidence to suggest that negative in- 
structions had a detrimental effect upon schizophrenics. 

It is concluded from this study that: 





1. schizophrenics showed deficit of performance on 
this timed task which involves little intrinsic social 
content. 


. schizophrenic deficit on this task bacame more 
pronounced over trials under the non-evaluative 
condition. 


3. the schizophrenics did not respond to praise in the 
same manner as did the normals, the schizophrenics 
showing enhanced performance under this condition 
while the normals did not. 


. schizophrenics and normals did react similarly to 
the negative instructions in that both diagnostic 
groups showed enhanced performance under this 
condition, although the normals did show a greater 
amount of improvement under this condition. 


The results of this study are interpreted as indicating 
that schizophrenics demonstrate a performance deficit on 
this timed task which is not due to social-personal factors, 
but that social-personal factors can exaggerate or attenu- 
ate the initial deficit. The data are consistent with those 
of other studies which find a differential effect of social 
punishment and social reward for schizophrenics and 
normals. 

The hypothesis of decreased adaptability in schizo- 
phrenia is not supported by the data of this study, nor is 
the concept of increased reactive inhibition in schizo- 
phrenia supported by the obtained data, when the Hullian 
paradigm for reactive inhibition is employed. 

65 pages. $2.00. Mic 57-1810 


ROLE CONSTRUCTS VERSUS PART CONSTRUCTS 
AND INTERPERSONAL UNDERSTANDING 


(Publication No. 20,710) 


Donald Ellsworth Payne, Ph.D. 
The Ohio State University, 1956 


Research in the area of interpersonal understanding 
has lacked a systematic theoretical rationale. A tentative 
theoretical model, derived from the psychology of personal 
constructs, is described in the dissertation. 

Four experimental hypotheses based on personal con- 
struct theory were tested. They were, in non-theoretical 
terms, as follows: 

1. Interpersonal understanding will be more accurate 
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if it is based upon knowledge of a person’s outlook (as 
revealed by the Role Construct Repertory Test) than if it 
is based upon descriptions of him by others. 

2. Knowledge of another person’s outlook will lead to 
his being chosen; knowledge of how he has been described 
by others will not. 

3. The more accurate an individual’s understanding of 
another person, the more likely he is to choose him. 

4. Individuals who characterisitcally interpret other 
persons in psychological terms will tend to be more accu- 
rate in their interpersonal predictions than individuals who 
characteristically interpret others in socio-economic or 
physical terms. 

Method: Seventy-two college students filled out spe- 
cially constructed Role Construct Repertory Tests which 
contained names of several classmates. From these tests, 
two lists of constructs were prepared for each subject. 
One list (A) contained the constructs the individual had 
used when filling out the test: this list was the predictor’s 
source of information regarding the predictee’s outlook. 
The second list (B) contained the constructs classmates 
had used to describe the individual: this was the predic- 
tor’s source of information regarding others’ perceptions 
of the predictee. 

The subjects, who met in groups of three, were given 
two lists of constructs apiece, one for each of the other 
group members. Each subject had an A list for one group 
partner, and a B list for the other. Following a brief dis- 
cussion, each subject predicted the responses of the others 
to a questionnaire dealing with social attitudes and inter- 
ests, and chose one of the two as a partner for a projected 
codperative relationship. 

Results: The hypothesized relationship between accu- 
racy of prediction and knowledge of the subject’s outlook 
was significantly supported. The other hypotheses were 
not supported. Analysis of the data revealed several sig- 
nificant empirical relationships which were suggested as 
potential hypotheses for future research. The implications 
of the findings for personal construct theory were discussed. 

Conclusions: In general, knowledge of another person’s 
outlook facilitates prediction of his behavior. Interper- 
sonal preference appears to depend upon several factors; 
among them are initial estimates of compatibility, recip- 
rocated understanding, and intercurrent status of the con- 
struction systems of the persons involved. 

120 pages. $2.00. Mic 57-1811 











THE SOCIAL SENSITIVITY OF COLLEGE STUDENTS 
IN JUDGING THEIR PARENTS 


(Publication No. 18,063) 


Edgar M. Ross, Ph.D. 
New York University, 1956 
Adviser: Dr. Isidor Chein 
An experiment was designed to explore college students’ 
perceptions of their parents by means of a social sensitiv- 
ity technique. To capitalize on a tendency which appeared 
to exist in many previous studies, 24 inventory items were 


selected, half of which permitted the respondent to rate in 
the favorable direction and half of which permitted the 





respondent to rate in the unfavorable direction. The three 
response categories to each item were: not more than 
average, somewhat more than average, and very much 
more than average. For the two types of items the first 
category provided a common base line while the second 
and third categories provided the opportunity to rate in the 
favorable or unfavorable direction. With the help ofjudges 
the items were selected such that a possible response 
tendency which would result in a greater than expected 
number of average responses would be minimized and such 
that the personality characteristics which the items de- 
scribed would be meaningfully favorable or unfavorable to 
the cultural group on whom the study was performed. The 
favorable and unfavorable items were presented in random 
order. Jewish college students were selected as the cul- 
tural group to be studied since they comprised the largest 
of the cultural groups available for the experiment. 

Since the technique employed was untested, the investi- 
gation was designed to test only the broadest variables: 

(1) sex of the student, (2) sex of the parent, and (3) the 
type of item (favorable and unfavorable). The subjects 
were requested to respond to the items first as their fa- 
thers would and then as their mothers would. Duplicate 
inventories were provided for their parents to answer for 
themselves. Variables were included for secondary ex- 
ploration in which the subjects only, supplied the following: 
whether each parent was native or foreign born and ratings 
on the degree of closeness between the subject and each 
parent, the degree of conflict between the parents, the de- 
gree of conflict between the subject and each parent, and 
the adequacy of each parent as a parent. 

The hypotheses were formulated in terms of the three 
primary variables. It was predicted that (1) for the two 
parents considered together and for each parent separately 
unfavorable sensitivity would be greater than favorable 
sensitivity, (2) greater social sensitivity (as measured by 
a score on the combined favorable and unfavorable items) 
would be found for parents of the opposite sex than for 
parents of the same sex, (3) favorable sensitivity would be 
greater for parents of the opposite sex than for parents of 
the same sex, and (4) unfavorable sensitivity would be 
greater for parents of the opposite sex than for parents of 
the same sex. The findings, however, were found to have 
more meaning in terms of a methodological evaluation of 
social sensitivity procedures than in terms of testing the 
hypotheses. 

A tendency among the 153 subjects (85 males and 68 
females) and their parents to answer in the favorable di- 
rection on favorable items was uncovered but there was 
only limited evidence that there was a greater than chance 
tendency to give the least unfavorable of the available re- 
sponses on the unfavorable items. Nevertheless, it was 
disclosed that the tendency to give neutral responses on 
unfavorable items was so great that meaningful scores 
could not be computed, at least with current scoring tech- 
niques, and it was necessary to abandon unfavorable sen- 
sitivity as a variable. It was suggested that other research- 
ers may have obtained meaningless results without realiz- 
ing it as a result of failing to take account of the possibility 
that at least some of their items would not contribute ina 
meaningful way to the scores. A need for further research 
into the nature of response tendencies inherent in certain 
types of items was indicated in order to help in the proper 
selection of items, in a reevaluation of current scoring 
procedures, and in a reevaluation of the concept of assumed 
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Similarity which may be, at least partly, a function of the 
favorable response tendency. 

It was still possible to conduct an analysis of the re- 
sponses to favorable items, since the favorable response 
tendency encouraged rather than discouraged the use of 
the response categories in the favorable direction, and 
Since the items could be scored by correlation, which is 
independent of the response level of the subject and the 
parent. Tetrachoric correlation was substituted for Pear- 
son correlation, however, because a few cases in which an 
inordinately high proportion of neutral responses obtained 
would have resulted in unreliable extreme scores which 
would have a disproportionate effect on the final totals. 
The use of r; unfortunately made it necessary to eliminate 
eleven of the subjects because of cuts which were too ex- 
treme. The remaining 142 subjects (80 males and 62 fe- 
males) showed a significant tendency to predict more accu- 
rately for their mothers than for their fathers on the fa- 
vorable items, although this tendency was not significant 
for either the males or the females alone. Hypothesis #3, 
the only hypothesis which could be tested after the re- 
sponses to the unfavorable items were eliminated, was not 
supported. The subjects were found to respond in terms 
of the absolute sex rather than the relative sex of their 
parents. The possible meaning of this finding was explored 
in relation to the universal symbols of mother and father 
in our culture. It was hypothesized that children feel 
closer to their mothers than to their fathers and, hence, 
are more sensitive to them. 

The findings of the secondary variables did not prove 
fruitful, of the sixteen r’s and 32 etas obtained between 
these variables and favorable sensitivity, only two etas 
proved to be significant. With such a large number of etas 
computed some significant relationships would be expected 
simply on the basis of chance. An interpretation of the 
findings was, therefore not justified. A decided tendency 
to make ratings in the favorable direction on these scales 
was found which may have served to obscure possible 
relationships. 95 pages. $2.00. Mic 57-1812 


PATIENTS’ INTERPRETATIONS 
OF THEIR PSYCHOTHERAPISTS 


(Publication No. 20,720) 


Lee Burton Sechrest, Ph.D. 
The Ohio State University, 1956 


The purpose of the investigation was to define some 2f 
the variables relevant to the relationship existing between 
the psychotherapist and his patients. In particular, em- 
phasis was placed on the perceived similarities between 
the therapist and certain other figures in the patient’s 
significant environment. The particular pattern of per- 
ceived similarities between the therapist and other figures 
was termed the “pattern of therapist identification.” 

The pattern of therapist identification was obtained 
from responses of patients to an adaptation of the Role 
Constructs Repertory Test (RCRT) by determining the 
number of times the therapist was described similarly to 
each of the other figures on the test. In addition to the 
RCRT, a short scale was administered to the patients in 





an attempt to assess their reactions to various dimensions 
of the therapeutic process. 

Each of the two instruments was administered to pa- 
tients who were receiving some form of psychotherapy at 
a point very early in the series of interviews and at a later 
point after they had had some opportunity to become ac- 
quainted with the therapist, but ordinarily before the series 
of interviews was terminated. Comparisons could then be 
made between findings at an early and a later stage of 
therapy. 

A total of 35 patients and 12 therapists were involved 
in the investigation. Most of the patients were being 
treated in an inpatient psychiatric treatment center, but a 
few were outpatients being seen in therapeutic interviews. 
The therapists were mostly psychiatric residents, but 
psychologists, social workers, and one psychiatrist also 
participated. 

It was found that the pattern of therapist identification 
differed from the early to the later stages of therapy, 
chiefly in that the therapist was perceived as less like 
members of the patient’s family at the later stage of ther- 
apy. The constancy of the pattern of therapist identifica- 
tion was found to indicate some stability within the whole 
group of patients, but there was wide variability. 

There was some increase in self-identification with 
the therapist, but it was not related to the outcome of ther- 
apy as judged by the therapists. 

It was found that therapists were seen as most similar 
to those individuals whom they most resembled in terms 
of sex, age, and occupation. However, contrary to expecta- 
tions, there was no change during therapy in the tendency 
to perceive the therapist as similar to those persons whom 
he resembled in terms of certain manifest characteristics. 

No important differences were found between the per- 
ceptions of therapists by male and female patients, but 
there was some indication that therapy resulted in increas- 
ing the differences in perception between males and fe- 
males. Although this finding was related to the increasing 
individuation of the therapist, other measures indicated 
no tendency for the therapist to become a unique figure. 

Patients who were selected by their therapists for 
interpretive as opposed to supportive therapy were found 
to have seemingly more positive attitudes toward the ther- 
apist, but not necessarily toward therapy. They did display 
a greater tendency to use psychological constructs. On the 
other hand, those patients who were judged by their ther- 
apists to have profited to the greatest extent from therapy 
seemed to have more positive attitudes both toward therapy 
and the therapist but to be less psychological in their con- 
struing. It is believed that the judgments of success pri- 
marily reflected relatively quick and symptomatic re- 
sponse to therapy rather than deeper personality changes. 

Although the findings do not represent the ideal in 
therapy, it is believed that they do reflect the actual prac- 
tice of psychological treatment in many institutions today. 

128 pages. $2.00. Mic 57-1813 
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DIMENSIONS OF SIMILARITY 
(Publication No. 20,804) 


Norman J. Slamecka, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: William A. Shaw, Ph.D. 


1. Statement of The Problem 

The discrimination hypothesis, as formulated by 
Marshall B. Jones, states that “... resistance to extinc- 
tion increases with the similarity between acquisition 
and extinction conditions.” In a study by Elam, Tyler, 
and Bitterman, the discrimination hypothesis was shown 
to be a more powerful predictor than the secondary re- 
inforcement hypothesis. A confounding of two different 
possible dimensions of similarity was detected in that 
study, thereby calling for a further clarification of the 
effectiveness of “similarity” as a variable predictive of 
the relative duration of extinction behavior. 

The following three hypotheses were tested in the 
present experiment: 

I. The longer the stretches of non-reinforcement in 
training, the longer the extinction will be prolonged. 

II, Extinction in the presence of a stimulus previously 
associated with non-reinforcement will be slower than 
in the presence of a stimulus associated with reinforce- 
ment. 

Ii. Extinction will be prolonged with an increasing 
percentage of extinction-like training trials. 





. Procedure 

A population of 52 naive, female, albino rats was 
divided into four groups of 13, 12, 14, and 13 rats, re- 
spectively. 

The apparatus was an open, elevated runway, 7.66' 
long, at the end of which was a gap of 4" between it and 
a single goal box whose opening was faced with astriped 
knockdown card. The interior of the goal box was either 
black or white, depending on the experimental conditions. 
Operating on a 22.5 hour food deprivation schedule, each 
rat was placed at one end of the runway, and the time it 
took it to traverse the runway and enter the goal box 
was the measure of performance. Reinforcement con- 
sisted of 15 seconds of wet mash feeding in the goal 
box. Appropriate counterbalancing of goal box colors 
was observed. 

A summary of the acquisition and extinction condi- 
tions for each of the four groups is as follows: 


Group1. BbbBbBbBBb ...for 100 trials. Then, 100 
extinction trials on ..b. 


..for 100 trials. Then, 100 
extinction trials on ..b. 


Group 3. BwwBwBwBBvw...for 100 trials. Then, 100 
extinction trials on ..w. 


Group 4. BbbBwBwBBw ...for 100 trials. Then, 100 
extinction trials on ..w. 





Group 2. BbbbbbBBBB 


. Results 
The data were converted to logs, and the mean log ex- 
tinction figures compared by t-tests for the appropriate 
groups. Hypothesis I was tested by comparing Groups 
1 and 2, and was confirmed. Hypothesis Il was tested 








by comparing Groups 1 and 3, and was confirmed. 
Hypothesis III was tested by comparing Groups 3 and 4, 
and was not confirmed. However, the actual shape of 
the extinction curves for these groups suggests a need 
for further study. 


. Conclusion 
The discrimination hypothesis needs experimental 

tests on every possible dimension of similarity to as- 
sess positively its generality. This study has contrib- 
uted knowledge of three of those dimensions, demon- 
strating the applicability of the hypothesis to two of 
them, with the third dimension requiring further scru- 
tiny. It is concluded that both long stretches of non- 
reinforcement in training, and extinction in the presence 
of a stimulus previously associated with non-reinforce- 
ment, result in slower extinction, whereas the percent- 
age of extinction-like training trials seems to bear no 
relationship. 28 pages. $2.00. Mic 57-1814 





WISHFULNESS AND ACCURACY 
IN EXPECTANCY-STATING 


(Publication No. 20,725) 


Mark Wheeler Stephens, Ph.D. 
The Ohio State University, 1956 


The purpose of the research was (1) to attempt to 
clarify some of the results of previous research on ex- 
pectancy-stating, and (2) in so doing to interpret previous 
findings in such a way as to maintain the tenability of the 
assumption that expectancy can be measured and construed 
as independent of the value, or desirability, of that which 
is expected. Other investigators have maintained, and 
done research to demonstrate, that expectancy is system- 
atically biased by wishfulness: that is, that a person’s 
expectancy of the occurrence of an event is determined 
not only by its probability, but also by his wish that it 
occur or not occur. 

The contention of the current research was that what 
had been so biased in these studies were the statements of 
expectancy, and that it had not been demonstrated that the 
expectancies themselves were affected. The rationale for 
this interpretation was that expectancy-stating is in itself 
a socially significant behavior. Definite socially mediated 
reinforcements occur directly or indirectly as a result of 
an individual’s expectancy-stating behavior. In general 
this culture esteems and rewards most highly some degree 
of confident behavior. Consequently, in most situations 
“wishful” expectancy-stating, since it is most highly re- 
warded, is to be expected. In some situations, however, 
self-effacement is culturally prescribed, and “unconfident” 
expectancy-statements would be predicted. Individual 
differences in expectancy-stating should be predictable on 
the basis of whether the individual prefers the social rein- 
forcements which follow confident behaviors or the rewards 
which come from unconfident behavior: the more he pre- 
fers the former, the more “confident” will be his expect- 
ancy-statements. 

To test this rationale, a task was devised in which the 
subjects were to give statements of their expectancy of 
making a correct response on successive trials of the test. 
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Four groups of subjects, randomly assigned, were given 
the task. The four groups received different instructions 
to the end that in different groups different amounts of 
reward were given for accurate expectancy-statements. 
Hypothesis I was that as the accuracy reward increases, 

it becomes more important than the implicit cultural re- 
ward for “confidence” and thus leads to more accurate, 
less wishful expectancy-statements. Hypotheses II was 
that an individual’s tendency to be confident or unconfident 
in expectancy-stating is a function of his relative prefer- 
ence for the social rewards associated with confident 
behavior versus the rewards associated with unconfident 
behavior; to establish these relative preferences a forced- 
choice questionnaire was developed. The consistency of 
an individual’s expectancy-stating behavior was examined 
by having subjects also estimate what would be their grade 
averages for that quarter, the measure of confidence being 
the degree to which these estimates exceeded their previ- 
ous grade performance. Hypothesis III was that vonfidence 
in making grade estimates is correlated with confidence 
on the experimental expectancy-stating task. Hypothesis 
IV, another test of generality of behavior, was that confi- 
dence in grade estimates is related to preferences, as 
determined by the questionnaire, for the social rewards 
which generally follow confident behavior. 

None of these hypotheses was supported significantly 
by the results. The results were discussed in terms of 
inadequacy of the measurement devices; lack of generality 
of expectancy-stating behavior; and the possible tendency 
of the subjects not to respond to the situation as it was 
structured, but rather to look for hidden meaning and in 
effect disregard instructions. Reliability of the question- 
naire was .43, too low to permit a confident test of hypoth- 
eses I] and IV. The use of more naive subjects, more 
concrete rewards, and different measurement techniques 
was recommended. 95 pages. $2.00. Mic 57-1815 


PSYCHOLOGY, EXPERIMENTAL 


THE IMMEDIATE EFFECTS OF EMOTIONALITY 
UPON BEHAVIOR STRENGTH 


(Publication No. 20,609) 


Norman R. Ellis, Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor Clyde E, Noble 


Contemporary behavior theory employs three main 
classes of variables in an attempt to predict behavior. 
These are motivation, learning, and inhibitory factors. 
Hull alone has attempted to quantify the interrelation of 
these variables. He postulates that behavior strength is 
a multiplicative function of a learning factor, habit, and a 
motivational factor, drive. The total effective drive oper- 
ative at a given time is presumed to consist of the rele- 
vant drive plus any coexisting irrelevant drives. 

In order to test this drive summation hypothesis, 126 
rats were trained to run a linear, alley maze while under 
a 23-hr. hunger need. Following 21 daily training trials 





the animals were assigned to nine treatment groups con- 
sisting of the possible combinations of 0, 12, and 23 hrs. 
food privation, as a relevant need, with zero, weak and 
strong faradic stimulation, as an irrelevant need. The 
“test consisted of a trial similar to a training trial.” The 
state induced by the faradic stimulation was called emo- 
tionality and viewed as possessing motivational properties. 
Both start box latency and maze running time were utilized 
as criterion behavior. 

The findings were mainly negative. The criterion be- 
havior was not significantly influenced by the introduction 
of an irrelevant need into the motivational complex. As 
expected, changes in the relevant need state did signifi- 
cantly affect latency and running time. A near significant 
relevant need-irrelevant need interaction was observed. 
Several possible ways of modifying the theory to account 
for more of the present experimental data were discussed. 
It was concluded that the present data provided no defini- 
tive evidence either for or against the theory. 

50 pages. $2.00. Mic 57-1816 


THE DIFFERENTIAL EFFECTS OF DISTRIBUTED 
PRACTICE IN COMPOUND TRIAL-AND-ERROR 
LEARNING 


(Publication No. 20,610) 


Francis John Farese, Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor Robert Thompson 


The subject of this research is primarily concerned 
with the differential effects of distribution of practice and 
task complexity in human trial-and-error learning. The 
secondary issue of this study is the demonstration of the 
feasibility and practicality of the use of automatic equip- 
ment for data collection and I.B.M. digital computers for 
data analysis for a psychological study. 

The task presented to each of 240 subjects was one of 
paced, four-choice selective learning with serial rein- 
forcement. Response availability was either four or ten 
with a task length of four. There were four levels of dis- 
tributed practice, ranging from maximumly massed to 
relatively high distributed practice. 

To stimuli presented automatically the subject’s task 
was to acquire four distinctive S-R connections within 20 
trials. The learning device was an automatic version of 
the Selective Mathometer, a multiple choice pushbutton 
learning device. Thirty subjects were assigned to each of 
the eight treatment combinations. 

The empirical plots of probability of correct responses 
as a function of practice yielded sigmoidal acquisition 
curves, satisfying a rationalized Gompertz growth curve. 

The general conclusions of the study were: (a) varying 
the number of responses available was effective in varying 
task difficulty. (b) The main effect of distribution of prac- 
tice was significant only for the more difficult task. (c) 
The interaction of distributed practice with task complexity 
was not significant. (d) The second-order interaction of 
task complexity by distributed practice by trials was sig- 
nificant. (e) A system of automatic equipment for data 
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collection and digital computers for data analysis was 
demonstrated to be feasible and practical. 
50 pages. $2.00. Mic 57-1817 


AN INVESTIGATION OF ASSOCIATIVE AND 
NONASSOCIATIVE FACTORS IN 
VERBAL PERFORMANCE 


(Publication No. 20,678) 


Cameron Lane Fincher, Ph.D. 
The Ohio State University, 1956 


The study is an attempt to investigate the relationship 
between selected associative and nonassociative factors 
involved in verbal performance. It has dealt with the 
experimental variables of task complexity and activation 
level. Task complexity was varied by the use of two con- 
cept formation tasks. One task contained items having 
high associative strength with the concepts employed, and 
was defined as a simple task; the other task contained 
items having low associative strength with the same con- 
cepts, and was defined as a complex task. Activation level 
was varied by the preselection of subjects assumed to be 
functioning at different levels of activation or reactivity. 
The means of selection was the Taylor Manifest Anxiety 
Scale. One group of subjects was drawn from the upper 
twelve per cent of a distribution of 559 introductory psy- 
chology students and was identified as the high activation 
group; another group of subjects was drawn from the 
lower twelve per cent of the same distribution and was 
identified as the low activation group. The investigation 
was not concerned with anxiety per se. The Taylor Scale 
was used to select subjects because there is experimental] 
evidence that scores on it are correlated with activation 
level or generalized drive. 

The four possible combinations of the two experimental 
variables were studied by means of a two-by-two factorial 
design. Two dependent variables were designated as (1) 
the number of trials to a criterion of one errorless trial 
and (2) the number of concepts identified correctly. 

The experiment was designed to test two hypotheses. 
The first hypothesis states that when the number and 
strength of competing response tendencies on a verbal 
learning task are minimal, a high level of activation should 
facilitate performance. The second hypothesis is the con- 
verse of the first and states that when the number and 
strength of competing response tendencies on a verbal 
learning task are maximal, a high level of activation should 
disrupt performance. The hypotheses were derived from 
a rationale based on Hull’s behavior system. The rationale 
involved the assumptions that (1) response frequency is 
an index of associative strength, (2) activation level is a 
nonspecific state of the organism intensifying or augment- 
ing all response tendencies within a given situation, and 
(3) the probability of a specified response is a function of 
its associative strength with the presented stimulus and 
the activation level of the organism. 

The experimental procedure was that customarily fol- 
lowed in concept formation studies. Each stimulus noun 
on the concept formation tasks was paired with a nonsense 
syllable of low association value and presented for paired- 
associates learning by the method of anticipation. The 





apparatus used was a standard exposure device for pre- 
senting verbal materials. 

Statistical treatment of the experimental data indicated 
that the first hypothesis was not substantiated. The differ- 
ence between the two activation groups on the simple task 
was not significant. The second hypothesis, however, re- 
ceived considerable support from the experimental data. 
The low activation group performed significantly better on 
the complex task than the high activation group. The dif- 
ference in number of trials to a criterion is significant at 
the one per cent level. Both activation groups performed 
significantly better on the simple task than on the complex 
task. 

A subsidiary assumption concerning the learning ability 
of the subjects was stated and tested. The results showed 
no difference in learning ability among the four experi- 
mental groups, and it was inferred that learning ability did 
not function as a determinant of the differences in group 
performance. 79 pages. $2.00. Mic 57-1818 


RECEPTOR CONTRIBUTION TO THE CRITICAL 
FLICKER FREQUENCY CURVE 


(Publication No. 20,785) 


Howard Frederick Gallup, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dr. William A. Shaw 


The purposes of the experiment were 1. to check on an 
apparent discrepancy between certain data of Crozier and 
Wolf and that of Hecht and Verrijp concerning cone thresh- 
olds; 2. to fill a gap in the data of Crozier and Wolf by 
plotting complete CFF-log I curves for three retinal posi- 
tions using a test patch of constant size; 3. to provide for 
an experimental test between predictions from the concept 
of inhibition of rod effects by cone effects and those from 
the concept of declining receptor contribution; and 4. to 
identify the slopes of the rod and cone curves with the size 
of the rod and cone populations. Three light-time fractions 
were used (.50, .80 and .90) at the three retinal locations 
(0°, 5° and 18° temporal from the fovea), positions selected 
for their different ratios of rods to cones. 

The forms of the 9 obtained curves were discussed in 
terms of a concept of declining receptor contribution to 
the neural effect. The basic assumptions of Crozier’s 
statistical theory were retained. To these were added 
1) the conceptualization by Wald of compartmentalized 
receptors and 2) the conceptualization by Luria of compe- 
tition among receptors for access to ganglion cells. From 
these theoretical bases, it was predicted that increasing 
the intensity of an interrupted light would result in a rise 
in cff, followed by a drop in cff when the rods passed their 
peak contribution, followed by another rise in cff when the 
cones begin their contribution, followed by another drop 
in cff when the cones passed their peak contribution. 

The results showed that the .50 light-time fraction 
permitted sufficient recovery of the rods for the above 
predictions to be borne out: both peripheral curves showed 
a middle portion which was lower, with reference to the 
ordinate, than preceding and succeeding portions of the 
curves. These “dips” cannot be accounted for in terms of 
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inhibition of rods effects by cone effects. All three foveal 
curves showed a decline in cff at the highest intensities, 
the decline being interpreted in terms of declining receptor 
contribution. The statistical theory of Crozier requires 
different explanations for the drop in rod versus cone ac- 
tivity; it requires additional assumptions to account for 
the “dips” in the empirical curves. The present conception 
thus allows for a more parsimonious description of the 
data. 50 pages. $2.00. Mic 57-1819 


THE EFFECTS OF DURATION AND BACKGROUND 
LUMINANCE UPON THE BRIGHTNESS 
DISCRIMINATION OF AN AMBLYOPE 


(Publication No. 20,684) 


Theodore Park Grosvenor, Ph.D. 
The Ohio State University, 1956 


Wald and Burian have shown that the absolute threshold 
for an amblyopic eye is essentially the same as that for 
the normal eye of the subject. Miller has shown that at 
relatively high luminance levels the brightness difference 
threshold for an amblyopic eye is higher than that for the 
normal eye, and also that the fovea of the amblyopic eye 
in comparison with the normal eye, reveals greater amount 
of summation. 

In the present study, brightness discrimination was in- 
vestigated for a normal and an amblyopic subject, the test 
object being a narrow slit against a darker background. 
Contrast thresholds were determined for slits ranging 
from 1/2 minute to 50 minutes in width and having a con- 
stant height of 90 minutes. A circular background having 
a diameter of 5 degrees was employed, and levels of back- 
ground luminance ranged from .00007 to 700 footlamberts, 
in log steps. Durations of exposure were from 10 to 200 
ms., and experiments were also performed under condi- 
tions of indefinite duration of exposure. 

Data for the amblyopic eye showed brightness differ- 
ence thresholds that were somewhat higher than those for 
the normal eye of the same subject. This was true of all 
luminance levels except the 0.00007 footlambert level, 
which constituted an absolute threshold measurement. In 
addition, evidence for increased summation in the fovea of 
the amblyopic eye was found, confirming the finding of 
Miller. 

Jahn’s photochemical formulation, as modified by Fry 
and Alpern, was used in formulation of an hypothesis to 
account for the differences in behavior between the am- 
blyopic and the normal eyes. 

It is postulated that a lowered value of the constant k, 
in the above formulation could account for the results that 
were obtained by having a differential effect on s'"' (the 
equilibrium concentration of S) with respect to the level 
of adapting (background) luminance. The value of s'"! 
would not be affected at all at very low luminance levels, 
but the effect would be considerable at higher levels, at 
which s'"' is but a very small part of the total available 
concentration, a, of the photosensitive substance, S. 

Other differential effects for the two eyes were found 
at the highest luminance levels, which were analyzed in 
terms of differing amounts of inhibition, or “channelling.” 
The inhibition is produced by the excitation set off by both 





the background luminance and the flash luminance, and 
therefore is greater at higher luminance levels; and it is 
in greater quantity for the normal eye than for the ambly- 
opic eye since its excitation is at a higher level for a given 
background luminance. 

Fry’s concept of an index of blur has application at the 
higher luminance levels. Since irradiation is much re- 
duced at these levels, the decrease in threshold with in- 
crease in slit width found for the narrower slits can be 
assumed to be largely due to optical blurring. Fry’s find- 
ing that increasing the length of a slit wil! cause adecrease 
in threshold even when an increase in width will not points 
up the fact that a simple summation theory does not explain 
all of the facts involved in brightness contrast and shows 
that the length of the border is an important factor. 

The fact that the amblyopia is due to a decreased sen- 
sitivity was confirmed by means of a binocular matching 
experiment in which the sensitivity of the amblyopic eye 
in comparison with that of the normal eye, was found to be 
reduced, except at absolute threshold levels. 

74 pages. $2.00. Mic 57-1820 


AN EXPERIMENTAL COMPARISON OF PLACE 
LEARNING, RESPONSE LEARNING, AND 
DISCRIMINATION LEARNING 


(Publication No. 20,741) 


William Paul Hill, Ph.D. 
The Florida State University, 1957 


Problem. Determination of the relative efficiency with 
which five groups of albino rats learned tasks on an ele- 
vated Y-maze was the major aim of this research. In 
addition, whether transfer of training followed variation in 
two of these tasks and variation in the location of the maze 
was investigated. Finally, it was ascertained whether 
difference in sex of subjects was related to their perform- 
ance in learning their initial tasks, and, also, to their per- 
formance after the introduction of the variations in task 
and in maze location. 

Method. After they were placed on a food deprivation 
schedule, the rats were randomly assigned to five groups 
on the basis of sex and turning tendency at the choice- 
point of the Y-maze. Each rat was then allowed 100 trials 
in which to learn one task on the maze. The five tasks, 
presented one to each group for learning, were as follows: 
(a) to go always to the same place (One-place Group, 16 
rats); (b) to make a right turn at the choice-point (Re- 
sponse Group, 16 rats); (c) to discriminate between two 
cards that differed in brightness (Discrimination Group, 

16 rats); (d) to go to either of two places (Two-place 
Group, 12 rats); (e) to go from any of three starting posi- 
tions to either of two remaining reward positions (Three- 
place Group, 8 rats). All of the groups except the Three- 
place Group were started from the same two starting posi- 
tions. The order of starting positions of the rats in each 
group was randomised from trial to trial. The order of 
reward positions was similarly randomised where the 
nature of the task permitted it. 

The maze was located in a room with several distinc- 
tive features. These features could be characterized as 
providing patterns of extramaze stimuli. Every rat was 
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given two trials per day on the maze. The reward given 
on the apparatus was always a wet mash of Purina Labora- 
tory Chow. 

As they learned their first task, the animals in the 
One-place and Response groups were either given different 
tasks to learn or their training was continued as before, 
but with the maze turned to a new location. Rats from each 
of these two groups were subjected to each of the two vari- 
ations. None of the room features was manipulated during 
the course of the experiment. 

Results. The number of rats in each group that learned 
their task within the 100 trial limit was as follows: One- 
place Group - 16; Response Group - 16; Discrimination 
Group - 7; two-place Group - 8; Three-place Group - 5. 
The numbers for the One-place and the Response groups 
were each significantly greater than the number in either 
the Discrimination Group of the Three-place Group. 

Statistical tests of the differences between the One- 
place Group and the Response Group in terms of errors, 
retracing errors, and speed favored the One-place Group. 
Their mean difference in trials, however, was not signifi- 
cant. 

The variations in tasks and in maze location were not 
followed by statistically significant mean changes in the 
performance of animals in the One-place and Response 
groups. Thus, no transfer of training characterized the 
performance of the animals in these two groups. 

Sex made a significant difference in only one of the 
comparisons. The One-place Group male rats learned 
their initial task significantly faster than the Response 
Group males learned their task. 

70 pages. $2.00. Mic 57-1821 





A STUDY OF THE RELATIONSHIP BETWEEN 
PSYCHOMOTOR PERFORMANCE AND THE 
PHYSIOLOGICAL CONDITION OF OBESITY 


(Publication No. 17,649) 


Alfred Jones, Ph.D. 
New York University, 1956 


Chairman: Professor John G, Rockwell 


The Problem 

The purpose of this investigation was to study the rela- 
tionship between the psychomotor performance and the 
physiological condition of obesity in human organisms. 

In order to do this, the following problems were formu- 
lated: (1) to investigate the psychomotor performance of a 
group of subjects characterized as being obese; (2) to in- 
vestigate the psychomotor performance of a “normal” 
group of subjects who are not obese; and (3) to compare 
the two groups in order to determine whether the differ- 
ences, if any, between the groups are statistically signifi- 
cant, 

Obesity was defined as any deviation of ten per cent or 
more above ideal weight.’ 

Psychomotor performance is defined as fine movement 
patterns which refer to the coordination of smaller muscu- 
latures. It is such motor action that is demanded by the 
tasks to be performed by the subjects of this study. 





Procedure 





The responses of twenty normal and twenty obese sub- 
jects to a series of tasks that involved the following prob- 
lems’ were utilized: (1) the estimation, by reproduction, 
of an acute angle; (2) the estimation, by reproduction, of 
a circle; (3) the estimation, by reproduction, of an obtuse 
angle; (4) the estimation, by reproduction, of a square; 

(5) the estimation, by reproduction, of a straight line; (6) 
the estimation, by reproduction, of an equilateral triangle; 
(7) the estimation, by means of movement, of an index 
finger, of a set of distances; (8) the estimation, by repro- 
duction, of a weight; and (9) the drawing of a human figure. 

Each subject was tested individually. Comments and 
observations were recorded. The groups were selected 
under the criteria of age, sex, and the absence of organic 
and psychological pathology. 

The mean score for each group for each task was com- 
puted and all mean task scores for each group were com- 
bined to derive a composite score. Statistical compari- 
sons were made to determine (1) whether each group 
separately deviated significantly in mean performance 
from task to task; (2) whether each group separately de- 
viated significantly in mean performance in each task from 
a possible perfect score; (3) whether the groups differed 
one from the other in mean performance on each task and 
on composite; (4) whether there is a relationship between 
distortion in task performance and an increasing degree of 
obesity. All computations were made using both absolute 
differences and signed differences, giving an opportunity 
to judge whether groups overestimated or underestimated. 


Results and Conclusions 








Simple analysis of variance on correlated means dem- 
onstrated significant individual differences in performance 
but no significant differences in task means. This shows 
homogeneity of tasks and lends support to the feasibility 
of combining the diverse psychomotor performances into 
a composite score which may be representative of a 
broader range of psychomotor action than is measured by 
any one task. 

Each group separately deviated significantly in mean 
performance on each task from perfect performance, with 
mean performance scored ‘n terms of absolute differences. 
Using signed differences as scores found normals signifi- 
cantly overestimating in two tasks and underestimating in 
one task. The obese group, in this instance, overestimated 
in two tasks and underestimated in two tasks. 

Normals showed a significant tendency to draw larger 
figures than the obese on two tasks when signed differences 
were used as scores. When absolute differences were used 
as scores, the obese tended to distort more than normals 
on two tasks. 

A comparison of increased distortion with increased 
obesity shows little evidence for the hypothesis that in- 
creasing degree of obesity is correlated with more and 
more distortion. The results are suggestive of a reverse 
interpretation. 

Feasibility of combining diverse scores into a compos- 
ite psychomotor score is demonstrated. Some differences 
are shown to exist in the psychomotor actions of normals 
and obese on certain tasks. 151 pages. $2.00. Mic 57-1822 


1, D. B. Armstrong, L. S. Dublin, G. M. Wheatley, and 
H. H. Marks, “Obesity and its Relation to Health and 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





PSYCHOLOGY 1135 





Disease,” Journal of the American Medical Association, 
147 (November 10, 1951), pp. 1007-1014. 


2. See the thesis for the exact description of the task 
series, 








MONOCULAR VISION AND WORD-LENGTH AS 
FACTORS IN DIFFERENTIAL WORD RECOGNITION 


(Publication No. 20,775) 


Joseph R. Melville, Ph.D. 
The University of Florida, 1957 


The purpose of the present study was to investigate 
monocular vision and word-length as possible factors in 
differential word recognition. The term “differential word 
recognition” is used to indicate better tachistoscopic rec- 
ognition of English words to the right rather than to the 
left of a fixation point. The first hypothesis was that the 
left eye would recognize words better on the left and that 
the right eye would recognize words better on the right. 
The second hypothesis was that seven-letter words would 
show greater differential word recognition than three- 
letter words. 

Eighty-one University of Florida students were shown 
lists of three-, five-, and seven-letter words centered 
three degrees right or left of a fixation point. Exposure 
times (constant for each subject) ranged from ten to one- 
hundred milliseconds between subjects. Word recognition 
scores were obtained. 

The results indicated rejection of the first hypothesis; 
they did not indicate rejection of the second hypothesis. 
Words were recognized significantly better on the right 
with either eye, and seven-letter words showed signifi- 
cantly greater differential word recognition than three- 
letter words. 

This study has shown that differential word recognition 
can occur in monocular vision with either eye and that 
word-length may be a factor in superior recognition of 
words right of a fixation point. 

69 pages. $2.00. Mic 57-1823 


THE EFFECTS OF MOTIVATING CONDITIONS AND 
INFERRED INDIVIDUAL DRIVE LEVEL UPON 
INDIVIDUAL PERFORMANCE IN A 
SMALL-GROUP SETTING 


(Publication No. 20,709) 


William Bruce Pavlik, Ph.D. 
The Ohio State University, 1956 


The purpose of the study was to observe the effects of 
motivating conditions upon the performance of individuals 
whose initial drive levels were presumed to vary from low 
to high. The motivating conditions were defined by the use 
of a proffered incentive and frequent time signals. The 
initial drive level of an individual subject was defined by 
his score on the Taylor Scale of Manifest Anxiety (MAS). 
Individual performance was defined by scores obtained by 





the subjects on an assembly task performed in a small- 
group setting. 

Subjects were selected for the experiment by their 
scores on the MAS. Considerable evidence exists that 
scores on the MAS (A-scores) function in a manner com- 
parable to the Hullian construct of general drive. Three 
groups of subjects were selected, those having high, mod- 
erate, and low A-scores. A high A-score was defined by 
a MAS score in excess of twenty-three, a moderate A- 
score by a score of thirteen, fourteen, or fifteen, and a 
low A-score by a score below six. All subjects having a 
Lie-score greater than six were eliminated from the study. 
Each of the three groups of subjects was divided in two, 
half serving as experimental subjects and half as control 
subjects. 

The subjects performed on the task in groups of three; 
a high, a moderate, and a low A-score subject comprised 
each three-man group. Although the subjects performed 
in groups, interpersonal interactions were held at a mini- 
mum by isolating the subjects from one another with mov- 
able partitions. The tasks involved the construction of 
triangular models from tinkertoy parts. Performance was 
scored in terms of the total output of each subject. 

Each group of subjects worked on the task during two 
twenty-minute work sessions. For the control subjects, 
both work sessions were run under non-motivating condi- 
tions. The subjects were instructed only to build as many 
models as they could during the work session. For the 
experimental subjects, the first work session was run 
under non-motivating conditions, but the second was run 
under motivating conditions. During the latter session, 
the subjects were informed that they would be competing 
with every other group in the experiment, a prize of fifteen 
dollars going to the group that built the most models. 
Also, while working during the second session, the exper- 
imental subjects were given time signals every minute for 
the first seven minutes, every thirty seconds for the next 
seven minutes, and every fifteen seconds for the final six 
minutes. 

Hypotheses were derived from Hull’s behavior theory. 
Scores on the MAS were assumed to reflect individual 
general drive level, and the introduction of the motivating 
conditions was assumed to add an increment to the general 
drive level of the experimental subjects. It was predicted 
that performance would increase as drive level increased, 
except in the case where drive level was already quite 
high. In the latter instance it was hypothesized that the 
occurrence of suprathreshold competing response tenden- 
cies would prevent an increase in performance. 

While many of the observed differences were in the 
predicted directions, none of them attained statistical 
significance. The difference between the control and ex- 
perimental subjects on the second work session was the 
largest, and reached the .07 level of probability. It was 
concluded that neither score on the MAS nor the introduc- 
tion of the motivating conditions has a significant effect 
upon the performance of the task used in the study when 
performance is scored only in terms of total output. 
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NEED-ACHIEVEMENT AND INSTRUCTIONS IN 
RELATION TO LEARNING AND REMINISCENCE 


(Publication No 21,017) 


Marvin E. Strauss, Ph.D. 
University of Pittsburgh, 1957 


Seventy-two subjects participated in a serial anticipa- 
tion learning experiment involving three independent vari- 
ables ina 2x2x3design. Subjects were first divided 
into high and low need-achievers on the basis of scores on 
the Edwards Personal Preference Schedule. They were 
further divided into three instruction groups in which they 
were told that they were going to learn either nonsense 
words, or the names of world famous archaeologists, or 
the names of psychologists which would later appear in a 
test in the psychology course they were taking. The final 
division of subjects was into groups that would receive 
either a two-minute interpolated period of color naming 
following attainment of a 7-right-out-of-12 criterion or 
another learning trial immediately after reaching this cri- 
terion. An analysis of covariance procedure was used in 
which the factors of age, anxiety, and vocabulary score 
were controlled. The learning material consisted of 12 
two-syllable names which were presented in a Hull type 
memory drum at a two-second rate with six seconds be- 
tween trials. 

According to the Spence-Hullian deductions, high drive 
in complex serial learning task should result in greater 
interference from competing incorrect responses and more 
inferior learning than low drive. If need-achievement as 
well as anxiety can be considered as a possible index of 
drive level then it might be predicted that high need- 
achievers would take more trials to learn than would low 
need-achievers. It was found that high need-achievers did 
take significantly more trials. However, it was also found 
that when the effects of age were partialled out need- 
achievement no longer significantly affected learning 
scores. The significant difference in learning scores be- 
tween old and young S’s was also nullified when the effects 
of need-achievement were partialled out. Thus, neither 
age nor need-achievement in and of itself was sufficient to 
affect significantly learning scores but the combination of 
the two was sufficient; i.e., young persons with low need- 
achievement do significantly better than older persons 
with high need-achievement. The significant difference, 
then, was in part a function of need-achievement. 

It was also predicted, that as need-achievement be- 
comes more relevant the difference between high and low 
need-achievers should increase. It was felt that when the 
learning material is labelled as nonsense words that the 
need for achievement would be more or less irrelevant to 
the learning task, but that when the learning material was 
labelled as the names of psychologists which the subject 
would be tested on in a classroom examination, the need 
for achievement would become more relevant. It was 
therefore predicted that the greatest difference between 
need-achievement groups would be manifest in the psy- 
chology instructions group. The greatest difference was 
found in this group but the instruction variable in the anal- 
ysis of covariance was not significant, and the hypothesis 
was rejected. 

Finally it was predicted that if reminiscence results 
from a differential diminution of the excitatory potentials 
of correct and competing incorrect responses, then 





reminiscence should be greatest where the strength of the 
competing responses are higher. Since the strength of 
competing responses is assumed to be greater for high- 
drive individuals it was predicted that high need-achievers 
wculd show more reminiscence than low need-achievers., 
No evidence of reminiscence was found so that this hypoth- 
esis could not be tested. 51 pages. $2.00. Mic 57-1825 


AGE DIFFERENCES IN RETROACTIVE INHIBITION 
AS A FUNCTION OF THE DEGREE OF SIMILARITY 
OF SERIAL POSITION BETWEEN THE ORIGINAL 
AND INTERPOLATED LEARNING 


(Publication No. 21,022) 


Eugene Hugh Wywrocki, Ph.D. 
University of Pittsburgh, 1957 


There is a general notion that age and forgetting are 
positively related in the range of young adulthood, matu- 
rity, and old age. 

This study was designed to compare the amount of 
retroactive inhibition or experimentally produced forget- 
ting between young and mature and older subjects as a 
function of the amount of serial position variation in an 
eight-word list. 

There were 30 subjects in each of the following age 
ranges: 18-25, 35-45, and 55-70. These subjects were 
for the most part unemployment compensation applicants 
registered for work with the Pennsylvania State Employ- 
ment Service. 

The 90 subjects were given a vocabulary test. Ten 
subjects from each age group were then randomly assigned 
to one of the three experimental conditions. All subjects 
learned the same original list which consisted of eight two- 
syllable words. They were then given one of the three 
variations of the original list to learn. Under variation or 
experimental condition I, there was 100 per cent serial 
position variation. This means that as compared to the 
original list, there were no words in horizontal or vertical 
correspondence. Under experimental condition If there 
was 50 per cent serial positior. variation and under condi- 
tion III, only 25 per cent serial position variation. After 
this interpolated learning, subjects were given a test of 
retention on the original list of eight words. 

The learning material was presented on a Hull-type 
memory drum with two-second inter-item interval and a 
twelve-second inter-trial interval. Both original and in- 
terpolated learning along with the test of retention were 
carried out to a criterion of one perfect repetition. 

An analysis of the data revealed: 


1. No significant differences in vocabulary level between 
the three age groups. 


. A significant difference between age groups in the orig- 
inal learning. 


. A significant difference between age groups in positive 
transfer from the original to the interpolated learning 
even after interpolated learning scores had been ad- 
justed for differences in the rate of original learning. 
The interaction of age and amount of serial position 
variation was not significant. 
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4. No significant differences between age groups in retro- 


6. 


active inhibition after recall scores were adjusted for 
differences in the rate of original and interpolated 
learning. 


. A significant difference in retroactive inhibition between 


the groups assigned to the three conditions of serial po- 
sition variation after recall scores were adjusted for 
differences in the rate of original and interpolated 
learning. 


Nonsignificant interaction between age and amount of 
serial position variation in the test of retention after 
adjustment of differences in the rate of original and 
interpolated learning. 


The following conclusions were derived from analysis 


of the data: 
1. 


The general finding that age (18-70) and the number of 
trials to reach criterion in a rote learning situation are 
positively related was again confirmed in both the orig- 
inal and interpolated learning. 





2. Retroactive inhibition or experimentally produced for- 


getting was not a function of age when groups were 
equated for differences in the rate of original and inter- 
polated learning. 


. Retroactive inhibition was a positive function of the 


amount of serial position variation presented as inter- 
polated learning after the groups were equated for dif- 
ferences in the rate of original and interpolated learn- 
ing. 


. Failure to obtain significant interaction between age 


and amount of serial position variation in either the 
interpolated learning or the test of retention suggests 
that there was no differential decline with increasing 


age. 


. An implication of this study has been the possibility of 


using more rigorous control, especially statistical, in 
the investigation of learning ability differences between 
and within age groups, so as to place in proper perspec- 
tive the variable of organic differences. 
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AN INTENSIVE LIFE HISTORY STUDY OF PRE- AND 
POST-RETIREMENT PERSONALITY FACTORS OF 
RETIRED COLLEGE PROFESSORS 


(Publication No. 17,660) 


Murray D. List, Ph.D. 
New York University, 1956 


A crucial period in the life of a college professor oc- 
curs when he retires and must adjust his mode of life to 
the restrictions retirement may impose upon him. It is 
important to investigate the effect of retirement on these 
educators with a view toward developing a more construc- 
tive attitude toward older people. 

The purpose of this study was to investigate by intensive 
life-history case studies the relationship between the pre- 
and post-retirement constellation of personality factors 
and the levels of adjustment in two contrasting groups of 
retired college professors (those who are still profes- 
sionally active, and those who are inactive professionally). 

Thirty subjects were obtained by sending letters to a 
number of retired professors asking them to participate. 
Fifteen active and fifteen inactive professors were se- 
lected from the respondents. 

A categorized framework of a comprehensive life his- 
tory was prepared, based on Dollard’s criteria for the life 
history. The investigator redefined and restructured 
Dollard’s criteria to fit them to the particular needs of 
this study. Utilizing the interview method, a life history 
was obtained from each subject. 

An analysis of the life history of each subject was writ- 
ten. The quantitative and qualitative material pertinent to 
each life history area was isolated. The material in each 
area was then analyzed for factors and patterns which dif- 
ferentiated the two groups. 


The Active Professor 

Approaching retirement, the Active professor had the 
assets necessary for adjustment to his new status. He had 
come from a family atmosphere which fostered emotional 
security and stability, he had never abandoned his profes- 
sional practice, his wife was still collaborating with him, 
and he was as vitally interested in his professional work 
as ever. After retirement the Active professor easily 
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shifted from one area of his professional work to another. 
He continued his activities with enthusiasm and regarded 
the future with confidence. 


The Inactive Professor 

~ At retirement, the Inactive professor had a life devoid 
of professional activity to look forward to. The necessary 
adjustment was very difficult; he wanted to continue teach- 
ing, but his assets were minimal. He had come from a 
family atmosphere which was ambivalent or inconsistent, 
and developed less emotional security than did the Active 
professor. He had few professional contacts, no going pro- 
fessional ventures, and his wife had never collaborated 
with him. Thus he regarded the prospect of retirement 
with misgivings. The inactivity of his post-retirement 

life confirmed his apprehensions. He became resigned to 
living one day at a time, with no plans for the future. 





























Conclusions 

The inner resources of a college professor equip him 
to take retirement in his stride and derive satisfaction of 
his needs. 

Any professor not making a satisfactory adjustment at 
retirement does so because the structure of his previous 
adjustment to important areas of his life was unsatis- 
factory. 

The course of action chosen subsequent to retirement 
is a result of the total personality as it had been fashioned 
by the life history. 

There are consistent life history patterns which dif- 
ferentiate the two groups of subjects. 

It is possible to predict the post-retirement behavior 
of a college professor by examining those life history 
areas shown to be crucial. 

Short term and longitudinal research should be per- 
formed to corroborate the findings of this study, and make 
possible refinement of the criteria for more precise pre- 
diction of the adjustment of the retired college professor. 

More flexible retirement programs should be developed 
in view of the calibre of work done by many professors 
long after they have officially retired. Personal and vo- 
cational counseling services should be made available to 
professors by college administrations long before they 
retire. 098 pages. $7.60. Mic 57-1827 
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REFUGEES IN GERMANY: RELATIONSHIPS BETWEEN 
REFUGEES AND THE INDIGENOUS POPULATION OF 
A RURAL BLACK FOREST COMMUNITY 


(Publication No. 20,782) 


Delbert Barley, Ph.D. 
University of Pennsylvania, 1957 


Supervisor: Dorothy Swaine Thomas 


The West German problem of assimilating its postwar 
influx of refugees and expellees is examined (1) in its 
broad statistical, economic and geographic aspects, and 
(2) in the specific relationships between refugees and the 
indigenous population of a rural Black Forest community. 
These relationships were studied by means of open-ended 
interviews with (1) every independent refugee or head of 
refugee household in the community (a total of 53), and (2) 
a sample of fifty indigenous persons. Interview material 
was supplemented by ten months of participant observation 
in the community. 

The analysis of this material is primarily non-statisti- 
cal in nature. Certain cultural and social characteristics 
of the various regions from which refugees came are com- 
pared with the kind of community in which they have set- 
tled, highlighting the difficulties of adjustment and the 
clashes of cultures. For the Black Forest community un- 
der question these clashes center about (1) general inter- 
action patterns between refugees and indigenous persons, 
(2) the rural-urban conflict and comparative standards of 
living, (3) financial difficulties: work opportunities and 
state support for refugees, and (4) religious differences. 
The conflicts are illustrated with numerous statements 
drawn from interviews with both refugees and indigenous 
persons. Expulsion and related traumatic experiences are 
examined with reference to their effects on adjustment. 

A further analysis of factors related to adjustment em- 
ploys ratings of individual refugees as to satisfactory ad- 
justment in terms of (1) occupation, (2) income - housing, 
and (3) community status (reputation, social acceptance). 
This analysis indicates that refugee assimilation in terms 
of “status” is aided more by a similar rural background 
than by either (1) membership in the community religious 
group (Roman Catholic), or (2) economic integration (satis- 
factory occupation, income and housing). On the other hand, 
satisfactory occupation and income - housing adjustment is 
much more closely related to the retention of previous 
occupational status. But satisfactory economic integration 
is seriously hindered by lack of employment opportunity in 
the Black Forest. That which is available is largely un- 
skilled labor, resulting in a considerable drop in occupa- 
tional status for the majority of refugees. 

An additional factor in refugee adjustment in the com- 
munity is the presence of friends and relatives from the 
former home community. A group of related refugees 
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from a Croatian village was rated as having made strik- 
ingly superior adjustment. The breaking of bonds with the 
past, and the isolation of refugees from persons who “know 
who one is”, is a serious obstacle to adjustment. 

The indigenous population of the community tends to be 
frustrated and irritated by the assumed superiority of 
many refugees, as well as by the heavy taxes exacted for 
their support. Its knowledge of the extent and nature of 
the refugee problem is surprisingly limited. A stereotype 
of the refugee emerges, similar to that of the “ Prussian” 
for the south German. Nevertheless enough sympathy for 
the refugee’s lot remains to ease potential conflicts and 
to dissolve (up to the present) much of the predicted politi- 
cal radicalism among refugees. 

277 pages. $3.60. Mic 57-1828 


RURAL COMMUNITY CLUBS IN TENNESSEE— THEIR 
BEARING ON ADOPTION OF 
FARM AND HOME PRACTICES 


(Publication No. 20,950) 


Howard Jacob Bonser, Ph.D. 
The Pennsylvania State University, 1957 


This study is addressed to the role of rural community 
clubs in changing practices in farming and farm home- 
making. The study was aimed at determining the effec- 
tiveness of rural community clubs in Tennessee in pro- 
moting the adoption of new farm and home practices and 
some conditions related to their effectiveness; namely, 
emphasis of club programs on farming and homemaking, 
emphasis on civic problems, and planning of the club itself. 
Data were obtained largely from a study of community 
clubs in East Tennessee in 1954 in which 180 farmers and 
their wives in nine communities were interviewed relative 
to their adoption of eight selected farm practices and 
seven homemaking practices which were recommended by 
the State Agricultural and Home Economics Extension 
Service. Performance of these persons was compared 
with that of 75 comparable farmers and their wives in the 
same counties but who had no community clubs in their 
communities. 

Scores were calculated to show such phenomena as 
farm practice adoption, home practice adoption, partici- 
pation in community clubs, participation in home demon- 
stration clubs, and participation in other organizations, 
socio-economic status, and attitude towards adoption of a 
new practice. 

Practice adoption scores averaged 55.5 on a 0 to 100- 
point scale for 180 farmers in communities with com- 
munity clubs and 50.0 for 75 comparable farmers in com- 
munities with no community clubs. Comparable scores 
averaged 65.1 and 59.5 for the farm women. Differences 
between groups were Significant at the .05 level of 
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probability for the women, but not for the men. Scores 
for adoption of farm practices averaged significantly 
greater in communities with community clubs for certain 
segments of farmers; namely, full-time farmers and 
farmers under 47 years of age. 

Approximately one-third of the 180 farmers selected 
in communities with community clubs did not participate 
in these clubs, another third participated to some extent, 
and a third shouldered some leadership responsibilities. 
Adoption of farm and homemaking practices was related 
positively to participation in community clubs, and to par- 
ticipation in other organizations. Participation in home 
demonstration clubs was also related positively to adop- 
tion of home practices. 

Age in itself was not a factor in adoption of modern 
farm or home practices, but age was related to community 
club participation, and hence younger farmers in com- 
munities with clubs adopted more practices than did those 
in communities with no clubs. 

Emphasis of a club on farming topics was reflected in 
higher adoption of new practices by farmers in the com- 
munity. This was not true for adoption of home practices 
by the women. 

Emphasis of clubs on topics other than farming and 
homemaking did not affect the rate of adoption of farm or 
of home practices. 99 pages. $2.00. Mic 57-1829 


AN EMPIRICAL EXAMINATION OF SOME KEY 
HYPOTHESES DERIVED FROM RIESMAN’S 
THE LONELY CROWD 


(Publication No. 20,951) 


Rozanne Marie Brooks, Ph.D. 
The Pennsylvania State University, 1957 


In The Lonely Crowd, David Riesman has described the 
continuing alteration in the American approach to success 
resulting from increasing capitalism, industrialism, and 
urbanization in Western civilization: The inner-directed 
man, primarily groomed for and judged by his material 
achievements, is rapidly being displaced by an other- 
directed individual who is forced to seek success through 
social approval. 

To test Riesman’s suggestions that certain groupings 
in the population might be more sensitive to other-direction 
than others, a representative sample of Pennsylvania State 
University first semester students--555 men and 135 
women--were given the Bell ID-OD Questionnaire, an in- 
dex of inner- and other-direction. A Total Score and four 
sub-scale scores, emphasizing particular aspects of these 
attitude orientations, were computed for each respondent. 
The sample was stratified according to size of community, 
length of residence, father’s occupation, national origin of 
parents, sibling order, religious background, church at- 
tendance, college, curriculum, occupational choice, and 
vocabulary score. Using analysis of variance, the mean 
scores of the various categories were compared. 

The data from the Total Scores substantiated Riesman’s 
allegation that only children do not differ from those with 
siblings in degree of direction. The findings also provided 
some support for the propositions that students in non- 
technical college curricula are more other-directed than 








those enrolled in technical colleges, and that women are 
more other-directed than men. The evidence for the 
latter statements was inconclusive, however. 

He further suggests that residents in urban areas are 
more other-directed than residents of rural communities; 
children of white-collar workers have a stronger tendency 
to other-direction than children of skilled workers and 
laborers; children of native-born parentage are more 
other-directed than those with parents of European origin; 
and religious background does not influence degree of 
inner- and other-direction. The results did not substan- 
tiate these assertions. 

A relationship between high IQ and inner-direction was 
found among men but not women. Generally, the most 
striking differences in inner- and other-direction seem to 
be related to sex. With the exception of women pursuing 
traditionally masculine occupations, women tend to be 
more other-directed than men. 

Protestants seem to be more other-directed than 
Catholics, and Catholics more other-directed than Jews. 
Children of native-born parents appeared to be more other- 
directed than respondents with one native-born parent but 
less so than those with both a father and mother of Euro- 
pean origin. Among respondents with one immigrant 
parent, the subjects tend to reflect the degree of direction 
which the parent of the opposite sex should exhibit, if 
Riesman is correct. Respondents with mixed religious 
background, on the other hand, showed tendencies in di- 
rection attributed to the faith adhered to by the parent of 
the same sex. 

Generally, the sub-scale findings reinforced the results 
of the Total Questionnaire; however, the limited scoring 
range of the four secondary indices gave rather erratic 
results. 188 pages. $2.45. Mic 57-1830 


SOCIAL CHANGE IN THE MARATHON COMMUNITY, 
CCRTLAND COUNTY, NEW YORK, 1929 TO 1954 


(Publication No. 20,838) 


James William Longest, Ph.D. 
Cornell University, 1957 


This research analyzes the social change which oc- 
curred in the rural community of Marathon, New York, be- 
tween 1929 and 1954. Base data for 1929 were available 
in a bulletin report of a study of the community in 1928- 
29. The 1954 analysis utilized interviews with representa- 
tives of all businesses and manufacturing plants, all 
churches, all social organizations, the school, and one of 
the heads of each household in the community. 

The interviews included questions which resulted in 
data comparable to that reported for the 1929 year and 
also included questions designed to yield information about 
what had happened between 1929 and 1954. 

It was found that the number of industries and busi- 
nesses in the community had increased sharply. Popula- 
tion increased also. There was a sharp decrease in num- 
ber of farmers in the area, but an even sharper increase 
in non-farm population. Analysis of population data showed 
the population to have more urban characteristics, except 
for size of family, in 1954 than in 1929. 

Analysis of the institutions and social organizations 
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revealed that the social relations pattern of the community 
was more gemeinschaftliche in 1954 than in 1929. This was 
true even though the community social and economic struc- 
ture was more complex and diverse in 1954 than in 1929. 
Categories of new and old residents were established 
on the basis of length of time the families had lived in the 
community. Analysis then showed that much of the change 
which took place in the area between 1929 and 1954 was 
directly or indirectly related to the influx of new residents. 
Contrast of what occurred in the Marathon Community 
with that which took place in three other communities led 
to further clarification of social change phenomena in 
areas with rapidly changing populations. 
Most of the major conclusions were stated as general 
hypotheses. Some of these were: 
1. Given a social setting of cooperative and similar 
value orientations, the more varied the formal educa- 
tion and background experiences of the residents of an 
area, the more readily needs are recognized and solu- 
tions found for them. 





2. Change to a more diverse economic and social struc- 
ture with greater economic specialization, if centered 
in the local area, leads to greater social integration in 
the community. 


3. The holding of common values by new and old resi- 
dents tends to lead to cooperation and social unity. The 
holding of different and opposing values tends to lead to 
conflict and social disorganization. 


4. Employment satisfying most economic, social, and 
religious needs within the local area, is conducive to 
mutual acceptance on the part of new and old residents 
and to cooperation in solving community problems. 


0. A history of cooperative social action in solving 
community problems tends to lead to acceptance of new 
residents as “equals” and to a readiness to work co- 
operatively on common problems. 

A lack of either cooperative social action or a strong 
valuing of the traditional tends to a rejection of new 
residents and to conflicts over the solutions for com- 
mon problems. 


6. An occupational structure with a comparatively large 
number of both new and old residents in the professional, 
business, managerial, and other occupations that re- 
quire highly trained personnel, tends to lead to coopera- 
tive participation of the new and old grouping in the work 
of solving common problems. 

339 pages. $4.35. Mic 57-1831 


THE PHENOMENON OF INCREASING UNIFORMITY 
IN UNRELATED AREAS OF THE UNITED STATES: 
AN INVESTIGATION INTO INDUSTRIAL AND 
SOCIOLOGICAL PATTERNS AND TRENDS IN 
CERTAIN STATES OF THE UNITED STATES, 
1870 TO 1950 


(Publication No. 20,587) 
Erwin Lionel Malone, Ph.D. 
Columbia University, 1957 


Though much is known of the national attributes in 
various fields, knowledge remains limited concerning the 





contributions made to the national patterns by the dif- 
ferent sections. 

Early historical patterns reviewed herein from 1607 to 
1860, indicated marked industrial and cultural differences 
between the sections, each of which pursued specialized 
habits of work and thought. 

To test the thesis of a trend toward increasing sec- 
tional uniformity, four separate areas differentiated by 
specific attributes were selected from four different sec- 
tions of the United States, and their patterns studied for 
the period 1870-1950. 

The areas chosen for investigation: California, a state 
in the Far West, in which there had been rapid industriali- 
zation of an original agricultural economy; Iowa, an out- 
standing farm state in the agricultural Mid-West; Penn- 
sylvania, a highly industrialized state in the East, with 
the greatest industry diversification, and South Carolina, 
a State in the old agricultural South. 

Occupation distribution data of the United States Cen- 
suses were used for determination of the industrial pat- 
terns. Because occupation data as reported at the various 
censuses were not directly comparable, comparability was 
achieved for the first time by analyzing, coding and re- 
assembling each of the national and state censuses accord- 
ing to the listing used by the Census Bureau when report- 
ing the Occupation Census of 1900. 

From the reassembled data, charts were drawn and 
tables compiled to illustrate the decennial national and 
state patterns in the major industrial divisions, 1870- 
1950, the changes which had occurred, and the short and 
long term trends in these divisions. 

In the four widely separated and industrially different 
areas there was found a marked trend toward increasing 
homogeneity. Differences which in 1870 had existed be- 
tween the United States and the separate areas, and be- 
tween the areas themselves in each industrial division: 
Agricultural Pursuits; Professional Service; Domestic 
and Personal Service; Trade and Transportation; Manu- 
facturing and Mechanical Pursuits; and Mining and Quar- 
rying, had greatly diminished by 1950. 

Similar trends toward increasing homogeneity among 
the different areas were found to exist in each of the 
sociological fields examined: Urbanization, Native-born 
Migrants, Percent Negro Population, Median Age of the 
Population, Females Married, Differential Fertility, Edu- 
cational Costs, and Per Capita Incomes. 

The findings indicate further lessening of the differ- 
ences which remained between the areas in 1950. The 
trend toward increasing industrial and cultural likenesses 
probably will continue. 

An Appendix provides details of procedures; the simi- 
larities between the selected states and the regions in 
which they are situated; the percent of the working popu- 
lations in the United States, California, Iowa, Pennsylvania 
and South Carolina, which was employed in each major oc- 
cupation division at each occupation census, 1870-1950; 
the number of people in each main occupation division in 
the states studied; the gainfully occupied males and fe- 
males in the states at each occupation census from 1870 to 
1950, reclassified according to the listing used to report 
the 1900 Census of Occupations. 
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THE SOCIAL ROLE OF THE PRISON CHAPLAIN 
(Publication No. 18,251) 


George Lavelle Murphy, Ph.D. 
University of Pittsburgh, 1956 


The frame of reference in this study is the prison com- 
munity, conceived of as a system of interacting roles. 
Generally the role of the prison chaplain is similar to 
other roles in that it consists of (1) attitudes, both of the 
chaplain himself and of those with whom he interacts; (2) 
behaviors of the chaplain and expected behaviors; and (3) 


relationships with inmates, staff, and the larger community. 


In order to understand the prison community it is desir- 
able to describe as completely as possible each of the in- 
teracting roles within the community. This research at- 
tempted to describe the role of the prison chaplain. 

The survey was conducted primarily by means of mailed 
questionnaires. Two hundred questionnaires were mailed 
to wardens and superintendents of penal institutions in all 
parts of the United States, and 385 questionnaires were 
mailed to chaplains at approximately the same institutions. 
One hundred and twenty-five warden questionnaires and 
136 chaplain questionnaires were used in the analysis. An 
additional aspect of the study was the collection of critical 
incidents on chaplain behavior from inmates in one state 
penitentiary. The 34 incidents which were collected were 
used for illustrative purposes in the dissertation. 

In general it was found that wardens and chaplains 
agree on a definition of the chaplain’s role. They both feel 
that he should concern himself primarily with religious 
matters and that he should not act as a communication link 
between inmates and the warden nor perform activities of 
a secular nature. Wardens generally did not feel that con- 
tacts with the larger community were an important part of 
the chaplain’s role, although chaplains reported consider- 
able behavior of this type. 

In most activities no difference, based on religious af- 
filiation, was found between the roles of chaplains, but in 
some cases such differences were observed. Protestant 
chaplains appear to be on more intimate terms with ward- 
ens, supply them with more information about inmate at- 
titudes, are more effective in reforming inmates, use out- 
side ministers more extensively, and attend more religious 
conventions than do chaplains of other faiths. Catholic 
chaplains appear to be more effective in gaining the con- 
fidence of inmates, attend more meetings of the American 
Correctional Chaplains’ Association, and adjust better to 
prison routine. 

Prison chaplains seem to have better relations with 
wardens than they have with the rest of the staff. Wardens 
did, however, report that chaplains frequently antagonize 
them by failing to “clear” with the administration, by ex- 
ceeding the bounds of their authority, and by being “taken 
in” by inmates. Chaplains, on the other hand, reported as 
primary sources of annoyance factors connected with the 
prison administration. Their main annoyances were in- 
adequate funds and red tape. 

More than 50 per cent of the chaplains indicated that 
they were extremely well satisfied with prison work, with 
a small minority being extremely dissatisfied. This find- 
ing corroborated wardens’ comments about satisfaction of 
chaplains. There is some indication that Protestant chap- 
lains are better satisfied with prison work than are either 
Catholic or Jewish chaplains. A sizeable minority (43 per 





cent) of the chaplains in the sample appeared to exhibit 
role conflict, which did not, however, appear to be cor- 
related with religious affiliation of chaplains. 

This study emphasizes that the mailed questionnaire 
can be used to study certain aspects of the prison com- 
munity. It also suggests that differences in the role of 
prison chaplain may be correlated with differences in re- 
ligious affiliation and with whether a chaplain devotes 
part time or full time to prison work. The study indicates 
that a considerable difference exists between what prison 
chaplains actually do and the ideal as exemplified in the 
literature on the prison chaplain. 

118 pages. $2.00. Mic 57-1833 


THE SOCIAL AND PSYCHOLOGICAL SETTING OF 
COMMUNICATIONS BEHAVIOR: AN ANALYSIS 
OF TELEVISION VIEWING 


(Publication No. 20,590) 


Leonard Irving Pearlin, Ph.D. 
Columbia University, 1956 


The major purpose of this study is to examine the re- 
lationships between television viewing preferences and a 
number of social and psychological factors. In order to 
do this, 736 people were interviewed in a southern city. 

In addition to their ownership and use of television, they 
were asked questions relating to certain attitudes and 
values and their background and social characteristics. 
From their answers several patterns or dimensions of 
viewing practices were abstracted. One pattern is defined 
by the seriousness of program choices. A second pattern 
emerges from the cosmopolitanism of expressed prefer- 
ences. Another pattern is described by the use of tele- 
vision for escape, while the last viewing pattern that was 
treated was the degree of selectivity exercised in the 
selection of programs. Scoring devices were constructed 
so that every respondent could be assigned a relative rank 
on each of the four patterns. 

In accounting for program preferences, it was found 
first that there are a variety of class and value factors 
associated with the seriousness of choices. For example, 
it was discovered that as class position increases, so does 
the seriousness of preferred programs. This is true 
whether occupational class or class identification is ob- 
served. It was shown also that as one achieves upward 
social mobility, there is a corresponding shift in his ex- 
pressed preferences. Several social values are similarly 
related to serious viewing. Some of these are the primacy 
of the intellectual benefits of an education, the secular as- 
pects of religion and work as a creative end. 

Cosmopolitanism was analyzed in relation to a differ- 
ent set of factors. Of interest here is the fact that as one 
perceives his occupation as widely transferable, there is 
a correlative tendency to favor cosmopolitan news and in- 
formation programs. It was also ascertained that extended 
geographical mobility induced cosmopolitan program pref- 
erences. Also associated with cosmopolitanism is an ego- 
involvement with public: affairs and an assumption of in- 
dividual control over public affairs. 

When escapism was examined, it was seen that some 
of the strains in our social system that produce personal 
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anxiety are related to viewing for escape. For example, 
frustrated mobility aspirations tend to result in such view- 
ing. Certain value conflicts were similarly shown to be 
related to escapism. Finally, it was determined that inter- 
personal attitudes that reflect a basic anxiety are linked to 
escape viewing. 

The degree of selectivity that viewers use in selecting 
their programs was discovered not to vary with conditions 
of set ownership. That is, regardless of how long one has 
Owned a set or the number of channels he is able to re- 
ceive, the chances of his being a selective viewer are the 
same. The main determinant of selectivity that was un- 
covered is the scope of viewing standards. When the stand- 
ards of judgement used to evaluate television programs are 
inclusive and oriented toward quality, the chances are 
greater that selection will be more stringent than when the 
standards of judgement are particularistic. 

A multi-dimensional approach to television viewing, 
coupled with the employment of a wide range of social, 
cultural and psychological factors, is conducive to a com- 
prehensive understanding of the articulation of communica- 
tions behavior with its determinants. 

334 pages. $4.30. Mic 57-1834 


THE EFFECTS OF STATUS, SOCIAL PARTICIPATION, 
RELIGIOUS FUNDAMENTALISM, AND ALIENATION ON 
A MEASURE OF AUTHORITARIANISM 


(Publication No. 20,493) 


Albert Lewis Rhodes, Ph.D. 
Vanderbilt University, 1956 


Supervisor: Professor Albert J. Reiss, Jr. 


This research is concerned with two problems: to ex- 
amine relationships among authoritarianism and certain 
indexes of status, social participation, and Protestant re- 
ligious preference; and to examine the relationship be- 
tween authoritarianism and alienation. Leo Srole has de- 
vised a measure of a variable which involves the individ- 
ual’s perception of social dysfunction that he calls “anomie” 
(herein referred to as “alienation”). This investigation 
centers on determining whether the relationship between 
authoritarianism and each of the indexes of status, partici- 
pation, and fundamentalism is independent of the other in- 
dexes and of the variable of alienation. 

A general theory is that the culturally sophisticated 
person will tend to reject the content of the F scale, a 
measure of authoritarianism. Specific hypotheses are: 

F scale performance varies inversely with (1) educational 
level of father, (2) occupational level of the person who 
contributes most to support of the subject’s family, (3) ex- 
tent of parents’ organizational participation, (4) extent of 
subject’s organizational participation, and varies directly 
with (5) the fundamentalism of the subject’s religious 
preference. A second theory is offered that there is a 
positive relationship between measures of authoritarianism 
and alienation because both scales seem to include atti- 
tudes of pessimism, cynicism, and a fearful outlook on 
life. The hypothesis is that (6) F-scale performance 
varies directly with alienation-scale performance. 

The subjects were 1027 high school seniors from eight 





high schools located in a Southeastern urban center and 
three adjacent counties, or almost 80 percent of the seniors 
in that area. The data were obtained by administration in 
classrooms of a questionnaire consisting of a modified 
version of the F scale (Forms 40-45), the Srole scale, 

and questions concerning education, occupation, religious 
preference, and organizational participation. 

Each hypothesis was tested by a form of multivariate 
analysis accomplished by partialing the subjects into 
homogeneous subgroups according to high or low F-scale 
score, education of father, family occupational level, or- 
ganizational participation of parents and subjects, funda- 
mentalism, and alienation. The relationship between 
authoritarianism and each independent variable was tested 
for existence and degree of association by use of chi 
Square and Tschuprow’s T. Results below the .05 proba- 
bility level were considered to be significant. The rela- 
tionship between F-ness and each independent variable 
was tested by holding zero, one, three, or four other in- 
dependent variables constant by zero, first, third, and 
fourth order partialing. In the case of the F-ness-- 
alienation tests, second order partialing was included. 

The one-sided sign test was applied to the relationship be- 
tween F-ness and each independent variable for tables in- 
volving second, third, and fourth order partialing. | 

Results indicate that there is negative relationship be- 
tween authoritarianism and father’s education which is 
not independent, however, of other factors included in the 
study. The data also support the hypothesis that signifi- 
cant negative relationship exists between authoritarianism 
and occupational level of family, but not independent of 
Other factors. Results show that there is no statistically 
Significant relationship between F-ness and organizational 
participation of parents. Test results at the zero and first 
orders of partialing suggest that there is a statistically 
significant relationship between authoritarianism and or- 
ganizational participation of subjects, but results at higher 
orders of partialing lead to the conclusion that this rela- 
tionship is not independent of father’s education, occupa- 
tional level of family, Protestant religious preference, 
and alienation. Also, there is a small positive relation- 
ship between authoritarianism and fundamental religious 
preference, not independent of other factors. 

A small but consistent positive association between 
authoritarianism and alienation is found to exist at all five 
levels of partialing. The tenative conclusion is accepted 
that there is some relationship between F-ness and aliena- 
tion which is independent of other factors. 

272 pages. $3.50. Mic 57-1835 


MATHEMATICAL MODELS FOR THE 
ANALYSIS OF FERTILITY DATA 


(Publication No. 20,534) 


Philip Carl Sagi, Ph.D. 
University of Minnesota, 1956 


The thesis is essentially an attempt to break away from 
the usual and explore some ideas and their implications 
in the study of human fertility. It was felt that it might be 
profitable to take certain generalizations from empirical 
studies of human fertility, translate them into symbolic 
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form amenable to mathematical manipulation and see 
where we would be led. Such a venture, if proven fruitful, 
would serve to pull out the implications of generalizations 
in an efficient manner as well as perhaps demonstrating 
the possible relationships between generalizations. The 
thesis is a step by step investigation in a restricted area 

of human fertility involving the development of four models. 

Model I is based solely on one generalization advanced 
by Whelpton and Kiser. Even though restricted to a single 
proposition, a translation to mathematical symbols enabled 
us to deduce certain properties of a cohort to which the 
generalization was applicable. 

Model II introduced a second proposition with respect to 
the differences between conception and fertility rates. To 
anticipate our findings, the results did not seem to be too 
fruitful, in an immediate sense, but it does shed some light 
on the validity of some deductions made from Model I, and 
hence on the interpretation of findings of Whelpton and 
Kiser. These first two models do not directly involve cul- 
tural or sociological factors. 

Model III is an attempt to introduce restrictions to 
human fertility. The model is applied to some available 
data* to see how this type analysis checks with the findings 
of an empirical study. It became obvious at this point in 
the analysis that a more general model, including the vari- 
able of aging during the reproductive years was a neces- 
sity if we were to have accurate expectations from the ap- 
plication of the model to data. Agreement with data re- 
ferred to above was better than we had expected, but analy- 
sis disclosed that this agreement could be attributed toa 
happenstance, an averaging out of error that was highly 
correlated with age. 

Model IV introduced two modifications simultaneously. 
From the inaccuracy noted in the previous models it be- 
came imperative to consider modifications to the Whelpton 
and Kiser generalization as well as to consider the intro- 
duction of the aging process. Model IV must be looked 
upon as merely another step in a sequence of models. The 
number of such models would be determined by the number 
of variables we might wish to introduce and the alternate 
assumptions that we may wish to investigate. The final 
model, if any is ever so viewed, will be the one that is 
easy to handle from a computational point and that will 
also give rise to accurate expectations. 

89 pages. $2.00. Mic 57-1836 


1, The data referred to was collected by Katherine B, 
Davis and summarized by Lorimer and Osborn, Dynamics 
of Population, (1934). 








CARSONVILLE: AN AMERICAN VILLAGE 
VIEWED SOCIOLOGICALLY 


(Publication No. 20,613) 
Laurene Alice Wallace, Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor Vernon J, Parenton 


Resting upon the assumption that communities are 
sociological laboratories, this project is a descriptive 
analysis of Carsonville, in Sanilac County, Michigan. At 





this rural village (1950 population, 487), the author has 
done participant observation and interviewing. Thus pri- 
mary data are paramount, although secondary sources 
provide historical and other backgrounds. 

Quantifiable information, schedule responses of 237 
householders in 144 households, supplements material 
gathered by uncontrolled observations. Because most re- 
spondents have not understood the items, endeavoring to 
apply techniques for studying authoritarianism as dis- 
cussed by Adorno and associates has been unsuccessful. 
Although there may be “Carsonville authoritarians,” the 
author’s attitudinal scale does not identify them. 

The following factors in the Carsonville way of life 
appear particularly significant: 

(1) After early settlement (1853-1879) and expansion 
(1880-1900), the historical trend was a growth plateau 
(1900-1920). Between 1920 and 1945, there came a marked 
decline of trade-functions and service-functions; since 
World War II, attempts have been made to revitalize the 
village. 

(2) Because 30% of the population is at least 60 years 
old, many persons are past economic productivity; demo- 
graphically, there exists a shortage of the labor-force age 
category. Upon becoming 18 years old, most village youth 
leave to find employment in or outside Sanilac County; 
upon becoming 65 years old, many county farmers or 
Detroit workers retire to Carsonville. 

(3) Many householders are widowed; nevertheless, the 
normatively desirable household type is the conjugal 
family. Husbands must be good providers; wives, good 
homemakers. Wider kinship relations, especially among 
siblings, permeate interaction among householders. 

(4) Religious roles vary in terms of a gradation from 
centrality to peripherality. The Methodist church is 
prestigeful; the other two village churches are struggling 
for survival. 

(5) Villagers know that the 12-grade school faces a 
crisis; if they do not reorganize a consolidated rural ag- 
ricultural school district, the school will be reduced to 
eight grades. Chances for reorganization are recognized 
as unlikely because of county and state administrative op- 
position. 

(6) Because opportunities for employment in the village 
are virtually nil and because many people work in the 
nearby trade-center community, householders want to 
attract small manufacturing plants. This is considered a 
difficult undertaking. 

(7) Most householders, staunchly Republican, are 
apathetic and distrustful of all governmental levels beyond 
the village. 

(8) There is a dearth of recreational facilities; mem- 
bers of most families pursue individual rather than famil- 
ial leisure-time interests. 

(9) Three sharply delineated social classes (“upper- 
crust,” “nice folks,” and “nasty folks”) are roughly com- 
parable to American urban upper-middle, lower-middle 
to upper-lower, and lower-lower classes. Two subclasses 
of “nice folks,” “common folks” and “poor folks,” are in- 
distinctly divided. Upward and downward social mobility 
is neither precluded nor frequent. 

(10) More important than social class is faction mem- 
bership; two divisive aggregations structure clique inter- 
action of householders. Progressive “young folks” favor 
community improvements; unprogressive “old folks” want 
to avoid paying taxes for such projects. This cleavage 
affects every phase of Carsonville life. 
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(11) Decision-makers, not having associations as civic 
fronts and relying on clique leadership, cannot unite the 
factions. 

The above-mentioned factors, making the future of 
Carsonville extremely uncertain, could serve as foci for 
a later restudy of Carsonville that would emphasize socio- 
cultural change. 496 pages. $6.30. Mic 57-1837 


A STUDY OF THE NEW JERSEY JUVENILE 
CONFERENCE COMMITTEE PLAN FOR 
DEALING WITH JUVENILE DELINQUENCY 


(Publication No. 21,021) 


John R. Worrall, Ed.D. 
University of Pittsburgh, 1957 


The Juvenile Conference Committee Plan for dealing 
with juvenile delinquency through the operation of which 
legal authority to deal with juveniles is turned over toa 
committee drawn from the community, has been in opera- 
tion in New Jersey for more than three years. Because 
the operation of this plan on a state-wide basis is unique 
to New Jersey and has met with varying reactions, a study 
of the problems involved in this method of handling ju- 
venile delinquents was thought appropriate and necessary. 
Because records concerning results achieved by Commit- 
tees throughout the state either do not exist or were not 
accessible for study, only details concerning the operation 
of the plan were investigated. 

Questionnaires were sent to 508 chairmen of Commit- 
tees and 152 other Committee members. Four hundred 
thirty-two replies were received. However, only 355 of 
these, or 54 per cent of the questionnaires sent were use- 
ful for tabulation purposes. Many of the replies not used 
indicated that the Committees had been relatively or en- 
tirely inactive. 

Further information was obtained through personal in- 
terviews with each County Juvenile Judge, the Chief County 
Probation Officer in each county and the police officer in 
charge of juvenile work in the county seat of 20 of the 21 
counties of the state (in one county Committees had gen- 
erally been inactive). 

The survey of the operation of the Juvenile Conference 
Committee Plan included such aspects as selection and 
make-up of Committees; general information such as re- 
ferral of cases or attendance at meetings; trying, disposal, 
and follow-up of cases; community recreation provided 
juveniles; faults and virtues of the plan; and suggestions 
for improvement. 

Some of the more important findings of the survey in- 
cluded: 

1. In general, Committees are well balanced as to vo- 

cations of members. 


2. Better representation of social workers, workers 
with youth, and clergymen is desired by Committee 


members as is better racial representation in some 
areas. 


3. According to Committee members, attendance at 
meetings is good. 


4. Police and Municipal Judges, rather than the Juvenile 





Court Judges, are most active in referring cases to 
Committees. 


. The case is usually heard in the community where 
the child lives. 


. Most of the cases handled concern first offenses but 
more than half of the Committees deal with second 
offenders in cases of a minor nature. 


. Juveniles are usually required to pay for damages 
out of their Own earnings. 


. Use of the curfew is common practice. 
. Cooperation is usually received from parents. 


. Use of school buildings for supervised recreation 
is widely favored by Committee members. 


. At present, Committees are not very active in help- 
ing to provide recreational activities. 


. Committees need cases, activity, and regular meet- 
ings in order to operate effectively. 


. Basic faults listed by Committee members could be 
corrected and improvements suggested could be put 
into effect by strong guidance at the county level. 


. Good points of the Committee, as reported by Com- 
mittee members, were mainly centered on helping 
the child. 


. Judges, Probation Officers, and Police generally 
had some reservations about the practical value of 
Committees. 


. Committee members are convinced of the worth- 
whileness of the Juvenile Conference Committee 
Plan. 


The findings of this study suggest the following recom- 
mendations: 
1. More information and guidance for Committees 
should be provided. 


. Better publicity should be provided for Committee 
activities and functions. 


. Better coordination should be established between 
the county and state levels. 


. Additional personnel, charged specifically with 
duties connected with Juvenile Conference Commit- 
tees, should be employed at county or area levels. 
These people should work within an already existing 
agency such as the Probation Office. 

182 pages. $2.40. Mic 57-1838 
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SOCIOLOGY, FAMILY 


CHANGING PATTERNS AND PROBLEMS OF 
FAMILY LIFE IN PROVO, UTAH, 1905 TO 1955 


(Publication No. 18,713) 


Ray Russell Canning, Ph.D. 
University of Utah, 1956 


Chairman: Henry H. Frost 


The Problem 





The purpose of this research was to study change and 
continuity within the institution of marriage and family 
living in Provo, Utah, over a period of fifty years. Com- 
parisons were made of three groups of local families. 
These groups were selected as follows: Couples who were 
married locally between 1905-10, 1925-30, and 1945-50 and 
who still resided in Provo between 1950-55, were sought 
for information concerning their courtship, marriage, and 
family patterns. Responses were obtained from 238 of 
these families (63, 82, and 94 from the three groups, re- 
spectively). The total group of 505 couples from whom in- 
formation was solicited comprised the universe of 1905-10 
couples and random samples of the two later groups. In- 
formation was secured through interviews and question- 
naires. 

Two hypotheses were tested with the data: that the in- 
stitution of marriage and family living had changed marked- 
ly in the period studied (that this change in general was 
from the authoritarian, father-dominated type toward the 
more democratic family patterns), and that this change was 
not so great among families more closely oriented to ortho- 
dox Mormon theology. 


Findings 





The following changes were observed in courtship pat- 
terns and problems over the fifty-year period: Age at 
which dating began increased. The mean number of dates 
per month increased. Residential propinquity as a factor 
in marital selection decreased. The custom of consulting 
the girl’s father for permission to marry became less 
prevalent. Proposals in the girls’ homes decreased in 
favor of cars and movies. Formal engagements increased, 
as did the average number of engagements prior to mar- 
riage (i.e., there was a decline in the tendency to marry 
the person to whom one was first engaged). Engagements 
became shorter. The practice of giving a diamond engage- 
ment ring became almost universal. The tendency in- 
creased for husbands to choose wives younger than them- 
selves. More engaged couples discussed the number of 
children they desired to have in their forthcoming families. 
And the average number so desired steadily decreased. 

On the other hand, there were patterns of courtship 
which remained relatively constant: Very little change was 
seen in the ways couples of the three periods became ac- 
quainted. Personal characteristics which first attracted 
spouses of the three groups were similar. Chaperonage 
failed to show the expected pattern of constant decrease. 
Favorite courting activities were frequently alike. 

In spite of the decrease in the expected number of chil- 
dren, no group in the half-century fulfilled its expectation. 
In each group fewer children were born on the average than 
were anticipated. 





Other marriage patterns follow: The average age of 
spouses at time of marriage generaily increased. 
Religious-type marriages remained by all odds the most 
popular; no change was noted among the three groups. 

A declining percentage of couples married in civil 
ceremonies initially and later were temple-married. 
Honeymooning became a near-universal custom. Honey- 
moons were progressively extended, both in distance from 
home and in time. Occupational patterns of husbands 
changed toward skilled and semi-skilled labor and away 
from agriculture and salesmanship. More men married 
while in school or military service. Housework was more 
seldom the sole occupation of women at the time of mar- 
riage. More wives in each generation group had additional 
occupational responsibilities. Education of mates in- 
creased with each group. The predominant religion (no 
measurable change among the groups) was Mormonism. 
Successively fewer couples in each generation owned their 
own homes; apartment-dwelling newly-weds increased. 
Average income at time of marriage increased sharply. 

An increasing proportion of each group evaluated their 
marriages as happy. Adjustment problems were similar 
in general, but one specific exception was the increased 
emphasis in each following group upon the problems of 
sex adjustment. Home conveniences which were unique to 
the earliest married couples were almost universally ex- 
pected and enjoyed by the later married couples. Time 
required to make satisfactory adjustments to particular 
marriage problems was not consistent among the groups 
studied. However, religious problems tended to give the 
couples their least serious concern and problems of sex 
took the longest time for adjustment. Separations of the 
couples for employment or military service followed no 
consistent pattern. 

Optimum and average numbers of children born to 
couples of the sample decreased with each period, as did 
the time-interval between successive children, and the 
child-bearing span. That is, each successive generation 
group tended to have fewer children, sooner, and over a 
shorter overall period. Percentage-wise more wives in 
each group worked outside the home in all three stages of 
the family cycle. Home was consistently more important 
than outside institutions in satisfying family recreational 
needs. Nevertheless, fewer family members satisfied 
their recreational interests “almost entirely at home,” and 
more did so “almost entirely outside the home.” Favorite 
recreational interests tended to change away from dynamic 
participation and toward passive observation, although 
this was not aclear-cut change. Family members in- 
creasingly were employed away from each other at sepa- 
rate jobs, as agriculture declined as a family occupation. 
Roles of family members changed toward the democratic 
or shared; exclusive roles became less common. 

Happiness ratings were lower for the contracting 
period than for any other period in the family cycle. Fam- 
ily attitudes changed in favor of divorce, the idea that the 
purpose of the family is individual development of all its 
members, temple marriage and planned families. On the 
other hand, they became less favorable toward the idea of 
male superiority, the notion that the best years of life are 
those of youth, the idea of working mothers, others living 
with the family, children “talking back” to parents, and 
marriage across religious lines. Families progressively 
evaluated themselves higher on the scale of social class. 

Families which began with temple marriages were 
compared to those which followed civil marriages. A 
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higher percentage of wives who were married in temples 
worked outside the home. A declining percentage of both 
groups was found with each phase of the family cycle. 
“Civil marriage” families were more frequently employed 
at family-sharing occupations. More “temple-marriage” 
families had members employed separately. Role changes 
within the two groups indicate a greater degree of change 
toward democracy in families of civil marriages and more 
of an exclusive or father-centered role pattern among 
families which began with temple marriages. Happiness 
ratings were higher for families which began with temple 
marriages. Attitude changes (toward children ‘talking 
back” to parents; the idea that families are responsible 
primarily in the development, growth, and happiness of the 
individual members; and the notion of male superiority) 
were more consistently toward the democratic among fami- 
lies arising out of civil marriages. On the other hand, 
families growing out of temple marriages changed less 
toward family democracy. 


Conclusions 





The general findings of this research substantiate the 
first general hypothesis of change over the fifty-year 
period in the marriage institution. Clear changes were ob- 
served in courtship, marriage, and family patterns and 
problems. And as hypothesized, these changes generally 
tended toward the democratic and away from the authori- 
tarian types. On the other hand, a lack of change has been 
noted frequently. 

Several findings seem to indicate a validation of the 
second major hypothesis: that the changes observed, and 
described above, were of lesser degree among the rela- 
tively orthodox families (classified on the basis of their 
temple marriages) than among those not classified as re- 
ligiously orthodox (i.e., those who had been married in 
civil ceremonies). However, these findings are far from 
conclusive. They are lacking in scope and in degree of 
verification. The hypothesis should undergo additional 
tests. 123 pages. $2.00. Mic 57-1839 


THE ACCEPTANCE, KNOWLEDGE, AND USE OF 
FAMILY- PLANNING TECHNIQUES AS RELATED TO 
SOCIAL-CLASS MEMBERSHIP IN THE WHITE 
POPULATION OF A SOUTHERN COMMUNITY 


(Publication No. 20,740) 


Robert I. Gilbert, Ph.D. 
The Florida State University, 1957 


This study was concerned with three aspects of family- 
planning--acceptance, knowledge, and use of contraceptives 
--as related to social class in the white population of a 
southern community. Using the McGuire-White Index of 
Social Status (Short Form) for determining the social class 
groupings, the 20 per cent random sample of the community 
was found to include 21 respondents (8.4 per cent) in Class 
I (upper), 67 (26.7 per cent) in Class II (middle), and 163 
(64.9 per cent) in Class III (lower). 

Three hypotheses, expressed in null form, were em- 
ployed. 

Hypothesis 1. The acceptance of the concept of family 





spacing will not vary from one social class to another. 





Difference among the social classes in the acceptance of 
the concept was found to be significant at the .01 level. 
The relation of social-class membership to position on the 
liberal-conservative religious continuum (using the Peter- 
son categories) was also found to be positively related. 
The null hypothesis was therefore rejected. 

Hypothesis 2. The knowledge of family-planning tech- 
niques will not vary significantly from one social class to 








another. The definite knowledge of a technique for family- 








planning was found to be significantly related to social- 
class membership. Similarly, the second group of re- 
spondents--those who knew of the possibility for family- 
planning but who knew of no definite technique was signifi- 
cantly distributed as to social-class membership. Finally, 
respondents with no knowledge of family-planning were 
similarly distributed. 

In supplemental areas, the sources of information re- 
garding family-planning, as well as the methods employed, 
showed important variations by social classes. 

There were no important differences as to social-class 
membership between the knowledge and use by respondents 
who knew of family-planning prior to first pregnancy and 
those who acquired such knowledge at a later point in the 
family cycle. 

The null hypothesis was therefore rejected. 

Hypothesis 3. The use of family-planning techniques 
will not vary significantly from one social class to another. 
The findings relative to this hypothesis were found to be in 
agreement with those for the first two hypotheses, and at 
the same level of significance. The null hypothesis was 
therefore also rejected. 

Social class membership is therefore believed to be 
related (in this community) to position in the community’s 
social hierarchy. 115 pages. $2.00. Mic 57-1840 








SOCIOLOGY, PUBLIC WELFARE 


SOCIAL WORK’S SEARCH FOR A PHILOSOPHY 
WITH SPECIAL REFERENCE TO 
EDUARD C. LINDEMAN 


(Publication No. 20,585) 


Gisela Konopka, D.S.W. 
Columbia University, 1957 


This dissertation grew out of the increasing need for 
clarification of a philosophy of social work and the values 
on which its practice are based. In social work history 
recurring questions were: 

1. Is social work palliative only or responsible also 
for change of social institutions? 2. What is the definition 
of needs and rights of human beings? 3. What is the theory 
of “adjustment” in relation to social work philosophy? 4. 
What are its specific methods in relation to its value sys- 
tem? 5. How do we combine the concepts of self-deter- 
mination and planning? 6. What is social work’s relation- 
ship to other professions? 7. What is the relationship of 
the professional and the volunteer ? 

Eduard C. Lindeman’s writings were studied because he 
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constantly worked on those questions and endeavored to 
bring the thinking of the humanities to social work. 

His development of principles and his theory are seen 
against the background of his personal development,? 
against the development of goals and values in social work 
history * and against the philosophy of other social workers 
who were contemporaries of Lindeman. 

The values, propositions and concepts he developed as 
basic to social work practice were: } 

1. The value of constant inquiry and change. 2. The 
necessity and acceptance of conflict as a dynamic force. 

3. Social Work is a partnership between the professional 
worker and the citizen. 4. Planning and individual initiative 
are not incompatible. 5. Adjustment means individual and 
social change. It follows, therefore, that social work as a 
profession which deals with the whole of life must be con- 
cerned with the individual in his environment, in groups, 

in adjustment of the deprived person as well as the adjust- 
ment of society to individual needs. 6. Integration of 
means and ends is essential. 7. Diversity in unity is de- 
Sirable. 8. The acceptance of the fact of unconscious moti- 
vation combined with the capacity of the human being to act 
rationally. 9. Man does not exist apart from his relation- 
ships. 10. The pluralistic concept of society. 11. The con- 
cept of the partial functioning of ideals. 

In the fourth Chapter? the author tries to integrate 
Lindeman’s thinking with present-day understanding of 
individuals and society as used in social work and to an- 
swer the above mentioned questions. 


The emerging framework of philosophy uses Lindeman’s 
distinction between primary and secondary values as an 
important concept to clarify social work philosophy. 

The primary values are (1) the importance of the indi- 
vidual and his rights and (2) the interdependence of indi- 
viduals and their responsibilities. 

Those values are basic to all social work regardless 
whether it is based on religion or humanism. The differ- 
ence lies in the explanation of their origins and in appli- 
cation. The primary values are absolute values. The sec- 
Ondary values are those which are derived from the pri- 











mary ones, but influenced by 

1. Cultural and family background. Z. Precepts and 
demands of a given group or given groups to which the so- 
cial worker belongs. 3. Personal experiences. 4. Sci- 
entific theories regarding human behavior. 
Out of the primary values and a theory of man and his 
social and economic environment grow the two basic social 
work methods, case work and group work. Since they pre- 
sent the means to the ends they must be consistent with 
them and include the same values. 

304 pages. $3.90. Mic 57-1841 
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A STUDY OF OBSERVABLE MOTHER-CHILD 
RELATIONSHIPS IN STUTTERING AND 
NON-STUTTERING GROUPS 


(Publication No. 20,768) 


Thomas B. Abbott, Ph.D. 
The University of Florida, 1957 


The purpose of this study was to attempt to devise a 
reliable scale for the purpose of measuring the mother- 
child interaction through direct observation. The writer 
sought to answer the following questions: (1) Does the 
mother of the stuttering child react any differently to her 
child in an observable free play situation, than the mother 
of a child with normal speech? (2) When in the presence 
of his mother are there observable behavioral differences 
between the child who stutters and the child who does not 
stutter ? (3) Is there any correlation between the results 
of the interview, test results, and the behavior demon- 
strated by the mother and the child in an observable free 
play situation? 

The sample was comprised of a total of sixty mothers 
and children. Thirty of these children had been diagnosed 
as stutterers. The remaining thirty children were free 
from any speech defects. All of the children were between 
4.9 and 11.11 years of age. The non-stuttering children 
were matched with the stuttering children according to age, 





sex, and familial socio-economic status. These mothers 
and children were observed in the Speech and Hearing 
Clinic, University of Florida, and in the Child Guidance and 
Speech Correction Clinic, Jacksonville. The method of ob- 
servation employed was by means of a one-way vision 
glass and an intercommunications system. The play room, 
in which the mother and child were observed, was system- 
atically arranged in a manner standardized for all cases. 
The average time of observation was thirty minutes. The 
behavior of the mother was recorded every two minutes, 
with an average of ten written recordings during each ob- 
servation. The behavior and reactions of the child were 
recorded simultaneously. At no time was the mother or 
child aware of this arrangement. The observation scale 
used consisted of ten behavioral qualities, which were se- 
lected from an extensive list as a result of a pilot study. 
It was felt that the scale was broad enough tocover approx- 
imately all observable interactions of the mother and child. 
The scale had been reduced to code, to facilitate quick and 
accurate recording during the observation. 

Following each observation the mother was inter- 
viewed. The interview outline contained 228 items. 
The mothers of both groups answered 157 items. The 
remaining 71 items were asked only the mothers of the 
stuttering group. The interview outline covered the fol- 
lowing areas: Identification, Family and Home, Medical, 
Dental, Birth History, Developmental History, School 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





SPEECH— THEATER 


1149 





History, Personal Habits, and Development of Speech 
and Speech Defects. 

Immediately following the interview each mother filled 
out two paper-and-pencil questionnaires: (1) The Parental 
Attitude Research Instrument (PARI) and The Iowa Scale of 
Attitudes toward Stuttering. Each child was given the 
Full-Range Picture Vocabulary Test and a hearing test. 

The most striking tendency between the two groups of 
mothers, as a result of the observation, was that of overt 
affection. The mothers of the stuttering group displayed 
more affection and empathy toward their children, than did 
the mothers of the non-stutterers. Although there were 
few differences of statistical significance, there were 
noticeable and consistent trends concerning that of over- 
protection on the part of the mothers of the stuttering chil- 
dren. This tendency of overprotection was supported by 
the results of The Parental Attitude Research Instrument 
and items concerned with Developmental History obtained 
from the interview. The children in the two groups did not 
display any differences regarding their reactions to their 
respective mothers. 

The results of this study appear to have supplied im- 
portant information in a heretofore neglected area of in- 
vestigation, that of audio-visual observation of the mother- 
child relationship. It has also lent support to previous in- 
vestigations concerning this relationship. 

131 pages. $2.00. Mic 57-1842 


A CONCEPT OF SOCIAL RESPONSIBILITY 
IN RHETORIC 


(Publication No. 19,553) 


Parke Gillette Burgess, Ph.D. 
Northwestern University, 1956 


Adviser: Martin J. Maloney 


The major task of this study was to utilize certain 
standards from the doctrine of general semantics as the 
basis of a rationale and method for analyzing the functional 
relationships between social responsibility and selected as- 
pects of rhetorical theory. The term “social responsi- 
bility” was defined as “the factual adequacy of the speaker’s 
representations of the total speech situation,” thereby dif- 
ferentiating between “factual” and “artistic” adequacy, as 
functions of persuasive language. Twenty-one rhetorical 
works, representing four historical periods (Classical, 
English, Early American, Modern), were investigated for 
answers to the following question: What is the nature and 
extent of the advice offered by the rhetorician on the sub- 
ject of inventio, which, if put into practice, would affect 
the degree of social responsibility of a speaker’s behavior ? 
In short, the critical analysis was broadly historical in 
scope, seeking crucial trends and relationships which were 
initiated and developed throughout the rhetorical tradition. 
Its findings served as the basis for fulfilling the second 
task of the study as a whole, which was to “test” four hy- 
potheses concerning an apparent conflict between tradi- 
tional definitions of rhetoric and modern interest in the 
social responsibility of democratic persuaders. The ana- 
lytical findings, and their implications relative to those 
hypotheses are listed briefly, below. 








1. Social responsibility was inferred to be functionally 
related to the traditionally predominant definition of rhe- 
toric, insofar as this definition suggests the justification 
of any means of persuasion that are known to be “effective.” 

2. Social responsibility was found to be positively re- 
lated to the following, which manifest consistency with the 
stated definition of rhetoric: (a) an ever-increasing trend 
towards greater respect for the rational capabilities of 
audiences; (b) increased attention to the factual adequacy 
of the means of persuasion, when justified in terms of 
“effectiveness” alone. 

3. It was found to be positively related also to the fol- 
lowing, which manifest inconsistency with the accepted 
definition of rhetoric: (a) resorting to moral injunctions 
as a way of rejecting or recommending certain means of 
persuasion; (b) systematic attention (by the moderns) to 
the ethics of persuasion; (c) the tendency to rely on logical 
definitions, while apparently disregarding their actual 
relevance to “effectiveness.” 

4. Further positive relationship was found between 
social responsibility and the almost universal demand that 
the persuader must select purposes and goals which meet 
moral and/or logical standards. 

0. Social responsibility was found to be negatively re- 
lated to the principle of amorality when used either as a 
“defense” of rhetoric, or as the basis of a definition of 
rhetoric. 

6. Social responsibility was found to bear significant 
relationship, not necessarily to the universal concern for 
the “effectiveness” of the speaker, but to the particular 
definition of rhetoric that serves to define, in turn, the 
nature of “effectiveness” within the structure of a given 
rhetorical system. 

7. Finally, it was concluded that the moderns showed 
some inconsistency between their special concern for 
social responsibility as implied by their socio-political 
value-systems, and their adherence to a rhetorical defi- 
nition which makes such concerns irrelevant to rhetoric. 

While there are isolated dissatisfactions with the tra- 
ditional, Classical definition of rhetoric, only one writer 
(Wallace) was found to imply a resolution to this modern 
conflict, in his patent rejection of the “philosophy of 
success” and the related principle of amorality. The doc- 
trine of general semantics was found to imply a possible 
way of solving the problem explicitly, involving its special 
concern for consistency between language forms (defini- 
tions) and what those forms purport to represent. Altera- 
tions in the fundamental definition of rhetoric might sug- 
gest changes sufficient to effect more positive, functional 
relationships and philosophical consistency between modern 
rhetorical theory and modern concern for social responsi- 
bility. 988 pages. $7.45. Mic 57-1843 
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A STUDY OF THE NATURE AND SOURCES OF THE 
EFFECTIVENESS OF THE PREACHING OF 
BENJAMIN FRANKLIN IN THE RESTORATION 
MOVEMENT IN AMERICA, 1840-1878 
(VOLUMES 1 AND 2) 


(Publication No. 20,953) 
Ottis L. Castleberry, Ph.D. 
The Pennsylvania State University, 1957 


One of the most important leaders among the second 
generation restorationists (supporters of the back-to-the- 
Bible movement) was a fourth generation descendent of the 


famous signer of the Declaration of Independence, Benjamin 


Franklin, and bore the same name as his illustrious fore- 
bear. This study is an attempt to determine the nature and 
sources of the effectiveness of the preaching done by the 
latter Benjamin Franklin in the Restoration Movement in 
America from 1840 to 1878. 

The over-all rhetorical research method used in this 
study was the biographical approach. This method in- 
volves a search for the rhetorical principles and prac- 
tices of the speaker. It is biographical in nature, but 
stresses a rhetorico-critical study of the man. 

Before attempting to analyze specific samples of Frank- 
lin’s speaking, it seemed essential to place the man in 
some perspective in relation to his times, the religious 
climate of those times, and the Restoration Movement. The 
Opening chapters supplied this material. 

An analysis of the relationship of the Restoration Move- 
ment to other religious movements of the time and an as- 
sessment of Franklin’s place in the hierarchy of important 
figures in the movement were next made. Following these 
analyses, a biography of Franklin, giving special attention 
to the sources of his religion and to the formation of his 
rhetorical views, was presented. 

All of Franklin’s sermons, for which texts are avail- 
able, were next surveyed in calendar form in order to 
make possible a meaningful sampling of the speaker’s total 
array of sermons. 

A random sample of ten sermons was analyzed for the 
presence and effectiveness of the use of generally accepted 
rhetorical methods. These methods may be summarized 
thus: (1) Lines of Argument; (2) Means of Persuasion; 

(3) Exposition; (4) Style and Audience Adaptation; and (5) 
Arrangement. Delivery was treated in a separate chapter. 

From this investigation of Franklin’s preaching meth- 
ods, plus the background chapters, certain conclusions re- 
garding the factors which may account for the speaker’s 
success aS a preacher were drawn. 

Some general conclusions on the nature and sources of 
the preaching of Benjamin Franklin, according to the evi- 
dence revealed in the present study, are presented below. 

1. His lines of argument were generally well-adapted 

to his purpose. 


2. His use of logical and emotional proof was effective. 


3. His addresses were well-organized and very easy to 
follow. He consistently used the orthodox plan of 
Introduction, Body and Conclusion. In only one 
speech did he entirely omit an Introduction and im- 
mediately begin his argument. 


4. His style was relatively straightforward and simple. 
His spare use of embellishment was generally ef- 
fective. 





5. He adapted his language to the common man, whom 
he most often addressed. 


6. He had a tremendous fund of Biblical knowledge 
which he relied upon for evidence. 


7. His ethical proof may be said to stem mostly from 
his excellent character and his popularity as a 
speaker and writer. 


8. His apparent sincerity, reverence and devotion to 
the cause he represented were in his favor. 


Franklin’s rhetorical weaknesses resided in such faults 
as these: 
1. Occasional use of bad grammar and loose sentence 
construction. 


2. His apparent lack of an adequate Introduction in 
many cases. 


3. His failure to preach more expository Sermons. 


4. His failure to use exposition more extensively in 
developed examples and extended analogies. 


5. An occasional absence of the use of the factors of 
attention and interest. 
608 pages. $7.70. Mic 57-1844 


WILLIAM WINANS: MINISTER AND POLITICIAN 
OF THE OLD SOUTH 


(Publication No. 20,772) 


Rex Paxton Kyker, Ph.D. 
The University of Florida, 1957 


William Winans, youngest of five children, was born 
November 3, 1788, in Western Pennsylvania. When he was 
two years old, his father, Creighton, died. His mother, 
Susanna, later moved to Ten Mile Creek where Winans, a 
sixteen year old youth, worked in an iron mine. Though 
poverty limited Winans’ schooling to thirteen- and-one-half 
days, his mother taught him to read and write. The strong 
moral and religious influences that Mrs. Winans held over 
her son bore fruit throughout his life. As a child, Winans 
was impressed by the itinerant preachers he heard in his 
mother’s cabin. 

In 1804, the family moved to Clermont County, Ohio, 
where William became a Methodist class-leader and ex- 
horter. In 1808, he was ordained to preach and served on 
the Limestone Circuit in Kentucky. The following year, 
he accepted an assignment to Vincennes, Indiana; in 1810, 
he volunteered to serve for two years in the thinly settled 
Natchez Country. Except for a brief assignment to New 
Orleans in 1813, he preached in Southwestern Louisiana 
and Mississippi for the next forty years. 

In 1815, he married Martha Dubose, thereby acquiring 
land and slaves. For the next five years, he was unable to 
preach regularly because of a throat ailment, but in 1820 
he could no longer resist the call of the itinerancy. For 
the next thirty years, he was a leading figure in South- 
western Methodism. His wife was left at home with the 
responsibility of the plantation and care for the children 
while her husband regularly covered a five hundred mile 
circuit and preached to twenty-five or thirty societies. 
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The fruits of Winans’ labors prove his worth to Method- 
ism in the Southwest. As Presiding Elder of the Missis- 
sippi Conference, he merited much credit for the success 
of the church. He superintended missions among the 
Choctaw Indians, lead campaigns to establish Methodist 
schools, ardently supported Colonization enterprises, and 
actively engaged in political issues; but above all, he was 
a preacher. Whether he was counseling itinerants, con- 
ducting campaign meetings, or serving his own circuit, 
Winans preached. 

Winans was a stalwart person, physically and mentally. 
He had a keen mind which he constantly trained through 
reading of good literature, sacred and profane. He often 
convinced audiences he was a genius, though his appearance 
was that of a poor settler regardless of whether he was 
speaking to 3,000 people in New York, or to three families 
in the wilderness of Mississippi. 

Despite his backwoods appearance, Winans startled 
many with his debating in the General Conferences of the 
Methodist Episcopal Church which he attended from 1824 
to 1854. In 1824 and 1828, he defended the right of the 
bishops to appoint presiding elders rather than have them 
elected by their home conferences. In 1836, he gave fiery 
speeches condemning preachers who engaged in abolition 
activities. In 1840, he defended the Missouri Conference 
for expelling Silas Comfort when he accepted the testimony 
of a coloured person in a church trial. In 1844, he gave 
the first speech in defense of Bishop James O. Andrew as 
a slaveholder. He was a member of the Committee of Nine 


that drew up the Plan of Separation which divided the church. 


He called the meeting to order in the Louisville Convention 
in 1845 to determine whether or not Southern Methodists 
should form their own connexion. He persuaded the minis- 
ters to establish a separate church, but he did not succeed 
in becoming one of its bishops. He was defeated for the 
episcopacy in the 1846 General Conference of the Method- 
ist Episcopal Church, South; although he attended the 1850 
and 1854 Conferences, he keenly realized the decline of 
his influence. 

In 1849, he again had to forego preaching because of 
his throat condition; unable to preach, he accepted the 
Whig nomination to run for Congress. Humbled by acrush- 
ing defeat at the hands of Albert Gallatin Brown, and super- 
annuated by the Mississippi Conference, Winans experi- 
enced but one further success before his death on August 
31, 1857. In 1854, he addressed the delegates of the Mis- 
sissippi Conference on The Gospel Ministry. Here Winans 
reviewed his greatest contribution to Methodism and the 
Southwest. His ministry of a half-century, which spanned 
the Golden Era of American oratory, had conditioned him 
to stand as a model among circuit riders who, often un- 
cultured and unlettered, made Methodism America’s larg- 
est protestant faith. 335 pages. $4.30. Mic 57-1845 





A STUDY OF TECHNIQUES FOR INFLUENCING THE 
CREDIBILITY OF A COMMUNICATION 


(Publication No. 20,703) 
Thomas Spencer Ludlum, Ph.D. 
The Ohio State University, 1956 


Purposes. The aim of the study was to explore some 
of the techniques which influence the credibility of a com- 





munication. Secondary purposes were to study some of 
the factors of credibility in political speaking and its ef- 
fect upon the variability of political attitudes. 

A review of the literature indicated that credibility is 
a concept dating to antiquity. It still receives a good deal 
of consideration by contemporary critics of public address. 

Methods. The means used to study the problems were 
twofold. First, separate credibility factors were rated by 
groups of speech teachers and students. Some of the items 
which were scored high by both groups were selected to 
be tested experimentally as the second phase of the study. 

Eighteen null hypotheses were tested. These dealt with 
group and individual changes of attitudes associated with 
a number of variables. The chief variables included: (1) 
argumentative, as opposed to conciliatory speeches, (2) 
attack of opposition stand, as opposed to support of one’s 
beliefs in speeches, (3) listening to opposition party 
speeches, as differentiated from listening to speeches rep- 
resenting the subject’s own party, (4) party affiliation or 
lack of affiliation, and (5) position on the attitude-toward- 
politics continuum in the pre-test. 

The Experimental Conditions. Eight speeches were 
constructed. They were short arguments concerning po- 
litical issues. Four were Republican and four Democratic. 
Four were argumentative and four conciliatory. Four at- 
tacked the opposition and four supported the given party’s 
policies. The speeches were balanced and validated as to 
content type by critics. 

A relatively reliable attitude scale of the Likert type 
was constructed which dealt with political attitudes. 

The subjects were all students in college speech 
classes, and represented Republicans, Democrats, and an 
undeclared group. All subjects received a pre-test ad- 
ministration of the attitude scale. One week later the ex- 
perimental subjects heard a speech and received a post- 
test of the scale. The control group filled out the scale 
twice without hearing the experimental speeches. 

The data were analyzed by means of analysis of vari- 
ance to produce F indices, score for significance of differ- 
ence with a t test, and the standard error of measurement 
was computed to determine the significance of individual 
shifts. 

Results. The F analysis indicated that the scores on 
the pre-test and post-test were significantly different. 

The t test produced indices showing differences which 
were Significant at the 1 per cent level of confidence be- 
tween the following variables: (1) the experimental group 
shifted significantly more than the control, (2) those who 
belonged to the same party as the speaker shifted signifi- 
cantly more than opposition party members, (3) those who 
belonged to the same party as the speaker shifted signifi- 
cantly more than did the undeclared subjects. At the 5 per 
cent level of confidence these shifted significantly more 
than did the subjects who were members of the opposition 
party. Also at the 5 per cent level, the subjects who heard 
argumentative speeches shifted significantly more than 
did those who heard conciliatory speeches. 

No significant differences were found on the basis of 
party preference, declared or non-declared affiliation with 
the parties, extreme or mean position on the pre-test, or 
whether the subjects listened to attack or support speeches. 

There was an observable difference in individual shift- 
ing, the greatest percentage shifting farthest among the 
groups hearing their Own party’s speeches. 

220 pages. $2.85. Mic 57-1846 
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THE NATIONAL ASSOCIATION OF BROADCASTERS— 
ITS FIRST TWENTY YEARS 


(Publication No. 19,576) 


David R. Mackey, Ph.D. 
Northwestern University, 1956 


Supervisor: Charles F. Hunter 


The National Association of Broadcasters was organ- 
ized in 1923. Early that year seven or eight broadcasters, 
alarmed by the efforts of the American Society of Com- 
posers, Authors and Publishers to collect royalties on the 
broadcasting of music, met in Chicago to plan how best to 
meet the composers’ demands. 

From this small group of broadcasters developed one 
of today’s most powerful and articulate trade associations, 
representing all of the national radio and television net- 
works, almost all of the large radio and television stations, 
and most of the smaller ones. The organization influenced 
legislation and acted as negotiator for the broadcasting 
industry. Under its aegis were born services and organi- 
zations which later made substantial contributions to 
broadcasting in their Own areas. 

During the Association’s first two decades the two 
problems which caused it the most concern were (1) the 
obtaining of a steady supply of music at prices the stations 
could afford and (2) the regulation of the broadcasting in- 
dustry in all its aspects. A detailed account of the internal 
history of the Association can be obtained through an ex- 
amination of these two recurring problems. 

The legislative, adjudicative, and arbitrative activities 
of the Association in its dealings with the American So- 
ciety of Composers, Authors and Publishers required 
major, and even dedicated, efforts on the part of some of 
the early broadcasters. These activities continued through 
a period of nearly twenty years, and it was not until 1939 
with the founding by the broadcasters of a music licensing 
organization of their own, Broadcast Music, Incorporated, 
that the near monopoly on the control of modern popular 
music was broken. 

The problem of industry regulation resolved itself into 
a tri-partite development: early regulation, governmental 
regulation through the Federal Communications Commis- 
sion, and self-regulation by the industry. 

In the early years of broadcasting, regulation was 
“mixed”. In theory, the Department of Commerce exer- 
cised control over broadcasting, but the law upon which this 
control was based was a weak one, and in actual practice 
broadcasting standards were the result of a limited coop- 
eration between broadcasters and the Department. Be- 
ginning in 1927, with the establishment of the Federal Radio 
Commission, and continuing for the next seven years, the 
Association worked closely with this Commission, which 
had taken over most of the regulatory functions of the De- 
partment of Commerce. 

In 1934, however, a new governmental body, the Fed- 
eral Communications Commission, was created. It was 
given jurisdiction over all broadcasting, wireless, radio, 
and telegraph companies and agencies. During the period 
from 1934 through 1941 the informal and amicable relation- 
ship between broadcasters and government was replaced by 
“a-positive antagonism between the broadcasting organi- 
zation and the new Commission. These strained relation- 
ships between the NAB and the FCC become evident upon 





examination of the testimony advanced at hearings before 
the FCC in matters of allocations, program censorship, 
chain broadcasting, and educational broadcasting. 

The broadcasters early saw the need for self-regulation 
on the part of the industry itself. In 1927 an Ethics Com- 
mittee was appointed to consider a code for broadcasting. 
The result was a very broad and general “Code of Ethics” 
which was described by an early president of the Associ- 
ation as “a paraphrase of the Golden Rule.” A more spe- 
cific code was adopted in 1929, when a series of “Com- 
mercial Standards of Practice” was added. The Code was 
further revised in 1935 and 1939. With the establishment 
of the Code Complance Committee in 1939, the Association 
formed an investigative and enforcement agency. 

In addition to regular library and governmental sources, 
the writer was permitted to examine the records of the 
Association and to incorporate data from them in his study. 
He was thus able to include material hitherto unavailable 
to students of broadcast history. 

597 pages. $7.60. Mic 57-1847 


THE EFFECT OF A PROGRAM OF CREATIVE 
ACTIVITIES UPON THE CONSONANT ARTICULATION 
SKILLS OF ADOLESCENT AND PRE- ADOLESCENT 
CHILDREN WITH SPEECH DISORDERS 


(Publication No. 21,006) 


Barbara May McIntyre, Ph.D. 
University of Pittsburgh, 1957 


This study was designed to evaluate the effect of a pro- 
gram of creative activities upon the consonant articulation 
skills of adolescent and pre-adolescent children with con- 
sonant articulation disorders. 

A total of 32 children, selected from the speech therapy 
program of the Pittsburgh Public Schools, were chosen to 
participate in the experiment. Each child had been re- 
ceiving therapy for an articulation defect and was consid- 
ered by his or her therapist to be in need of further help. 
These children were divided into an experimental and a . 
control group, each composed of 16 children. The children 
in each group were matched as closely as possible on the 
basis of chronological age, mental age, socio-economic 
status, race, and number and type of consonant articula- 
tion errors, as revealed by an articulation test. The test 
used for this purpose included the consonant sounds in the 
relative frequency with which they occur in spoken con- 
versation. These tests were independently administered 
by two advanced graduate students whose reliability as 
testers was considered adequate when they were found to 
agree on 98.5 per cent of a trial evaluation of 2050 con- 
sonants. 

The children in the experimental group actively par- 
ticipated in a program of creative activities with 185 other 
children from the Pittsburgh area. The six weeks’ sum- 
mer program consisted of creative dramatics, creative 
music and dance, and arts and crafts. The program was 
carried out three hours each day, five days a week, for a 
six-week period. The control group did not share in this 
creative experience and neither group had speech therapy. 

At the conclusion of the six-week program of creative 
activities, the experimental and control groups were 
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retested by the graduate students who had participated in 
the pre-experimental articulation evaluation. The testing 
instrument was also the same as that used in the pre-test. 
When the experimental and the control groups’ pre-test 
articulation scores were compared with the results ob- 
tained on the post-tests, the following results and conclu- 
sions were arrived at: 

1. The experimental group, which participated in the 
program Of creative activities, made a significant reduc- 
tion in the number of consonant articulation errors from 
pre- to post-test, while the control group, which did not 
participate in the program of creative activities, exhibited 
no such change. 

2. Greater percentages of children in the experimental 
group showed improvement in their consonant articulation 
skills from pre- to post-test than did the children in the 
control group. 

3. The experimental group evidenced significantly 
greater progress along the error continuum from omission 
through substitution and distortion and finally to correctly 
articulated sounds than did the control group. 

4. The girls in the experimental group made a signifi- 
cantly greater contribution to the total reduction of conso- 
nant articulation errors than did the boys in the same 
group. 

0. A reduction in the number of distortions contributed 
most to the significant change exhibited by the experimental 
group from pre- to post-test. 

6. The greatest reduction in error on individual sounds 
was found to have occurred in the experimental group in 
the production of /s/ and /z/. 

The analysis of the data showed that significant speech 
improvement was evidenced by a greater percentage of 
children in the experimental group than was evidenced by 
the children in the control group. This points to the need 
for further investigation into the dynamics of the creative 
process and the differences within children which appear 
to make creative activity programs desirable for some 
children and not others. It further suggests some practical 
applications for use of such programs with both handi- 
capped and normal children. 

58 pages. $2.00. Mic 57-1848 


A RHETORICAL STUDY OF COMMONWEALTH 
PRIME MINISTERS’ SPEECHES TO THE 
UNITED STATES CONGRESS, 1945-55 


(Publication No. 20,966) 


Alan Lindsey McLeod, Ph.D. 
The Pennsylvania State University, 1957 


The purpose was to make a rhetorical study of the 
speeches delivered by Commonwealth Prime Ministers to 
the United States Congress between 1945 and 1955 in order 
to learn their nature and quality. It was also hoped that 
the study might indicate what effect, if any, the speeches 
had. 

The speeches to Congress of the following persons 
were studied: Clement R. Attlee, Prime Minister of Great 
Britain (November 13, 1945); Jawaharlal Nehru, Prime 
Minister of India (October 13, 1949); Liaquat Ali Khan, 
Prime Minister of Pakistan (May 4, 1950); Robert G. 





Menzies, Prime Minister of Australia (August 1, 1950, and 
March 16, 1955); Winston S. Churchill, Prime Minister of 
Great Briatin (January 17, 1952). 


A brief history of foreign citizens’ speaking in the 


United States Congress surveyed the congressional rules 
that permit non-members to address Congress, provided 
a summary of several of the more important speeches de- 
livered by foreign citizens between 1824 and 1945, and 
placed the Commonwealth Prime Ministers’ speeches in 
their historical context. 


A chapter was devoted to each of the prime ministers 


included in the study. These chapters presented biogra- 
phies of the speakers, brief accounts of the background and 
immediate setting of the speeches, and rhetorical analyses 
of the speeches. 


he 


The principal conclusions are: 

The speeches of Churchill, Liaquat Ali and Nehru are 
of superior quality, those of Attlee and Menzies of 
lesser quality. 


. As might be expected, the Commonwealth Prime Minis- 


ters all praise the United States, and stress the neces- 
sity for the continuation of friendly understanding and 
cooperation between the Commonwealth countries and 
the United States. 


. While it is not possible to demonstrate that there have 


been tangible results from the prime ministers’ 
speeches to Congress, they appear to have helped to 
maintain an atmosphere of friendly understanding and 
cooperation between the Commonwealth countries and 
the United States. 


. The practice of inviting foreign dignitaries to address 


the national legislature was started, in English-speaking 
countries, by the United States Congress. The practice 
is now found in Canada also. 


The practice of inviting foreign citizens to address 
Congress has developed from them to attend the Capitol 
to receive an address from the Speaker of the House of 
Representatives. 


. The invitation to address Congress has changed from 


being an individual honor to one bestowed upon nations 
through their official representatives. 


The practice of inviting foreign dignitaries to address 
Congress has become a part of United States diplomatic 
method. 


Attlee’s speech to Congress has little imagery and the 
style is pedestrian. Logical proof appears principally 
in the form of enthymematic reasoning. 


Nehru’s speech to Congress is arranged in cause-and- 
effect order. It contains considerable emotional proof 
and stresses religious feelings, pride and friendship. 
The speech has a wide variety of forms of logical proof. 
Nehru’s speech style is characterized by an abundance 
of aphorisms, by prolixity of metaphors and by impres- 
Sive and varied sentence structure. 


Liaquat Ali’s speech to Congress evokes strong feelings 
of pity and friendship for Pakistan. His style is rich in 
vivid imagery, metaphorical expressions, and paren- 
thetical clauses. It is remarkably free of trite expres- 
sions and solecisms. 


Menzies’ speeches to Congress make considerable use 
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of humor and of parliamentary forms of address, and 
little use of either emotional or logical proof. Men- 
zies’ style has the following characteristics: conver- 
sational quality, antithesis, parallel constructions, 
alliteration, tautology, solecisms. It is not a style of 
a high quality. 


Churchill’s speech to Congress is organized in an un- 
usual topical-geographic order. The speaker uses 
ethical and emotional proofs extensively. He gains 
logical proof from the use of statistics, quotations, 
proverbs, chain reasoning and induction. Churchill’s 
style, in his speech to Congress, has the following 
characteristics: commonplace vocabulary, uncommon 
phraseology, neologisms used for emphasis, humor 
used as a punctuation device, smooth transitions, and 
abundant imagery. It is a style that has been described 
as “a survival from the golden age of oratory.” 

392 pages. $5.00. Mic 57-1849 


JOSEPH PRIESTLEY ON LANGUAGE, 
ORATORY, AND CRITICISM 


(Publication No. 20,777) 


Ross Stafford North, Ph.D. 
The University of Florida, 1957 


This study of Joseph Priestley (1733-1804) as a gram- 
marian, rhetorician, and critic is developed upon the hy- 
pothesis that just as Priestley has often been considered 
typical of the eighteenth century in science, philosophy, 
politics, theology, and education, so are his views on lan- 
guage, oratory, and criticism representative of those cur- 
rent in his age; and, consequently, that the best way to 
interpret him as a rhetorician is to view him as represen- 
tative of the major developments in later eighteenth- 
century English rhetoric. 

The investigation of this hypothesis begins with an ex- 
position of Priestley’s views on grammar, primarily as 
presented in his Rudiments of English Grammar (1761), 
and A Course of Lectures on the Theory of Language and 
Universal Grammar (1762). As a grammarian, Priestley 
played a significant role in two important trends developing 
in his age--the movement toward freeing the English 
tongue from the unnecessary influence of Latin and French, 
and the establishment of usage as the standard of correct- 
ness. 

Priestley’s A Course of Lectures on Oratory and Criti- 
cism (1777)--the work upon which the study is chiefly 
focused--is examined as the primary source of his views 
on rhetoric and criticism. The major portion of the dis- 
sertation presents an analysis of these views, supplemented 
when necessary by material in the grammars, and a de- 
tailed comparison of them with the four dominant trends in 
later eighteenth-century English rhetorical thought--the 
restatement of the classical rhetoric, the broadening of 
rhetoric into the study of belles lettres, the development 
of the elocutionary movement, and the use of current psy- 
chologies to modify and shape rhetorical doctrine. 

This comparison shows that Priestley, with apparent 
awareness Of the directions in which contemporary rhetori- 
cal theory was developing, devised the most comprehensive 



































system of his century in that he utilized to a considerable 
extent each of the dominant trends present in current 
rhetoric. The basic structure of his system he drew from 
the classical rhetoric, particularly as this was restated in 
the works of John Ward and John Lawson. Doctrines from 
belles lettres and elocutionism he attached primarily at 
their points of closest connection with his basically clas- 
sical structure--belles lettres with style, and elocutionism 
with delivery; and in this connection he utilized the critical 
works of Lord Kames and Alexander Gerard, and the elo- 
cutionary works of Thomas Sheridan, John Mason, and 
possibly William Enfield. Finally, underlying Priestley’s 
entire system was his use of the principles of association 
psychology--taken largely from David Hartley, and to 

some extent from Kames and Gerard--by which he ex- 
plained and justified his doctrines. Thus, Priestley molded 
each of the dominant trends of his period into a single 
comprehensive plan, included with these certain novel 
theories of his own, and developed a structure suitable for 
this collection of ideas. 

By taking materials primarily from various contempo- 
rary works, therefore, as well as from the philosophy and 
practices of the Dissenting academies in which he both 
studied and taught, and by fusing these elements in the 
crucible of his own intellect, Priestley produced an amal- 
gam of rhetoric which bears the mark of each of the domi- 
nant trends of the period, as well as the stamp of his own 
genius. As in other areas, therefore, Priestley is re- 
markable as a grammarian, rhetorician, and critic, not 
so much for his originality or influence as for his repre- 
sentativeness; and for this reason, his works make a dis- 
tinct contribution to our understanding of an important 
period in the development of modern thought in grammar, 
rhetoric, andcriticism. 360 pages. $4.60. Mic 57-1850 


PHILIPPE JACQUES DE LOUTHERBOURG: 
EIGHTEENTH CENTURY ROMANTIC ARTIST 
AND SCENE DESIGNER 


(Publication No. 20,778) 


Lillian Elvira Preston, Ph.D. 
The University of Florida, 1957 


Philippe Jacques de Loutherbourg (1740-1812) was an 
eighteenth century romantic painter and scene designer 
during a period of transition in art and staging. Although 
he was of Polish descent and studied art in Paris, he ex- 
erted marked influence on English painting and stage 


decor. To provide a background for Loutherbourg’s career 
this study considers the theatre and the art of the mid- 
eighteenth century period. The major consideration has 
been the artist’s two careers, as easel painter and scene 
designer. Certain events in his life and qualities of his 
personality are examined in an attempt to discover the 
source of the romantic tendencies demonstrated in his 
career. 

Loutherbourg was called the greatest painter of the 
“picturesque” style. The sublime and dramatic were al- 
most always to be found in his art; yet, he painted man in 
harmony with his surroundings rather than in conflict with 
it. His vigorous execution and his vivid imagination helped 
him break with classic tradition, especially in the realm of 
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colour and composition. In recognition of his ability as an 
artist, he was elected to the French L’ Academie Royale 
(1767) and the English Royal Academy (1781). His varied 
background and rich continental training made it possible 
for him to play a major role in bringing the romantic tra- 
dition to English art. In 1771, this artist settled in England 
and became, in effect, one of the prominent British Land- 
scape painters. 

Shortly after Loutherbourg’s arrival in England, he was 
engaged by David Garrick as scene designer for the Drury 
Land Theatre where, for more than a decade, he was with- 
out a rival in producing lavish decor for stage spectacles, 
pantomimes, and afterpieces. Because of his ability asa 
landscape painter, he was responsible for the change from 
the neo-classic setting to the real picture stage. More- 
over, he was the first to bring a breath of naturalism to a 
stage dominated by artificial scenic conventions. He was 
responsible for the development of many stage effects: 
the “act-drop,” the gauze curtain, perspective, and raking 
pieces. He was one of the first stage designers in England 
to consider seriously the illumination of scenes; in addi- 
tion to the increase in light, he developed a means of pro- 
ducing effective changes of colour. His rich, romantic 
scenery helped to insure the success of many of the insig- 
nificant melodramas of the period. Furthermore, the ef- 
fects made possible by his innovations and machinery led 
to present day methods of staging. 

Romantic in spirit, capable and ambitious, Louther- 
bourg stands as a key figure in the transition between the 
neo-classic and realistic staging. 

315 pages. $4.05. Mic 57-1851 











AN ANALYSIS OF CERTAIN ACTING EDITIONS AND 
PROMPTBOOKS OF PLAYS BY DION BOUCICAULT 


(Publication No. 20,715) 


Gladys May Rohrig, Ph.D. 
The Ohio State University, 1956 


The problem in the dissertation was to learn what a 
careful study of typical Boucicault plays would reveal 
about the staging, directing, acting, and playwriting methods 
in England and the United States from 1841 to 1874, the 
years during which the plays of Dion Boucicault repre- 
sented the best the theatre had to offer. 

The procedure was first to investigate conditicns exist- 
ing in nineteenth-century theatres. Then, examples were 
studied of (1) Boucicault’s comedies, based on his intimate 
knowledge of Restoration drama, (2) his adaptations from 
French and English authors, (3) his sensational melo- 
dramas based on current events of great public interest, 
and (4) his Irish, sensational, romantic melodramas, and, 
when it was practicable, the findings were tabulated in 
charts. 

The study shows that Boucicault’s plays always de- 
pended on nineteenth-century grooved floors, machines, 
and illusionistic, perspective painting. From the beginning, 
he used set pieces and box sets, but the easily shifted 
wings and drops were continuously employed in his plays 
for the many scene changes they required. 

Boucicault learned to make use of the nineteenth- 
century stage in unusual ways in building sensational 





scenes. For instance, fire scenes were safely used in his 
plays by a combination of red, blue, and white fires 
(chemical compounds), steam for smoke, red and blue 
color media for lights, and real fire that blazed for a mo- 
ment over the spirits and rosin painted on protective iron 
plates covering the flats. The illusion was increased by 
using the grooves to take down part of the walls to the mez- 
zanines and to send up in their place scenes that had been 
painted to look like fire ruins. In Arrah-Na- Pogue, a 
tower painted on strongly supported flats was let down 
from the flies into the mezzanines below the stage so the 
audience could see Shaun climb up the wall in a climactic 
scene. 

The plays list stage properties and costumes, so one 
gets a picture of stage dressing and clothes worn by the 
actors of the period. Properties were for the most part 
realistic, but the scripts direct that some properties be 
painted on the flats. 

Until the late 1850’s, these plays gave little attention 
to stage lighting beyond saying, “It is dark,” or, “Room is 
brilliantly lighted.” However, by 1860, scripts contained 
light cues, taking gas light up and down in intensity and 
calling for color media. 

In the Boucicault plays, songs were part of the lines 
and business, and music was used for background and 
mood effect. 

As far as directing is concerned, the placement nota- 
tions, grouping diagrams, and interpretive action listings 
in the charts show Boucicault’s concern for picturization. 
The figures in the Tabulation Charts show there was move- 
ment in the plays; figures listing directions for actions 
top all the others. 

In the field of acting, women did not have numerous 
roles, but they had important parts. Type casting was 
used. Players were very mobile in their roles; they were 
given much business. Since the lines in the plays were 
often melodramatic, they encouraged exaggerated acting 
by unskilled players, but the acting that was praised used 
restraint and naturalness. 

A study of typical Boucicault plays leads to an appreci- 
ation of the showmanship his writing reveals. His scripts 
display an awareness of every phase of theatre. Since 
Boucicault’s plays and all other plays of his period lack 
genuine literary value, one may conclude that he was a 
showman instead of a dramatist, and that nineteenth- 
century audiences were willing to pay for the shows he and 
his co-authors gave them. 208 pages. $2.70. Mic 57-1852 








A RHETORICAL ANALYSIS OF THE 
1952 PRESIDENTIAL CAMPAIGN SPEECHES 
OF ADLAI EWING STEVENSON 


(Publication No. 20,736) 


Raymond Yeager, Ph.D. 
The Ohio State University, 1956 


In the study I have analyzed the 1952 presidential 
campaign speeches of Adlai Stevenson in the light of Aris- 
totelian principles in order to determine the characteris- 
tics of his speaking. All of Stevenson’s major speeches 
are examined, and five, chosen as representative of the 
campaign, are critically analyzed. I interviewed both 
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Governor Stevenson and Professor Robert W. Tufts, a 
member of the Governor’s research staff. I also attended 
Stevenson’s commencement address at Oberlin College, 
Oberlin, Ohio, in June, 1955. 


A. METHOD 


The method includes a memoir of the speaker, with an 
analysis of Stevenson’s style and delivery. One chapter 
describes Stevenson’s speech preparation. In my analysis 
of the five representative speeches, I have added comments 
on the audience, the occasion, and the results. One chapter 
examines Stevenson’s invention and arrangement. I also 
investigated the formation and development of Stevenson’s 
idv as as expressed in his speeches, tracing his emergence 
as a statesman. 


B. SUMMARY 


1. Stevenson never formally studied rhetoric. He 
achieved his skill in speaking in the hard school of experi- 
ence. 

2. The major writers for Stevenson were Arthur 
Schlesinger, Jr., William W. Wirtz, David G. Bell, and 
Robert W. Tufts. However, Stevenson always rewrote, 
polished, and adapted their drafts, so that the final product 
was his own. 

3. Stevenson relies primarily upon his own ideas and 
experiences for his discovery of proof. His ethical proof 
is strong, revealing his character, wisdom, and good will. 
His emotional proof consists of appeals to do what is right, 
just, and noble, and, occasionally, of appeals to fear and 
personal gain. For logical proof, the Governor employs 
examples based on historical and invented parallels, de- 
monstrative and refutative enthymemes, and maxims. 

4. Stevenson’s introductions and conclusions are well 
constructed. The ideas in the body of the speech are 
usually arranged in the order of weak to strong. Narration 
and argument are rhetorically sound. Stevenson fails to 
provide transitional devices between ideas, and also fails 





to summarize in his conclusions. However, his speeches 
are written as a complete unit, not as paragraphs loosely 
strung together. 

5. The Governor’s style is middle, neither plain nor 
grand, and is characterized by perspicuity, adornment, and 
wit. His wit consists of anecdotes, satire, and the bon mot. 
His bon mots are artistic, for they are based on partial 
maxims or disjointed enthymemes. 

6. Stevenson has a weak but pleasing voice. He is al- 
most totally lacking in gestures, however. He reads his 
major speeches from a manuscript, but is not tied to it. 
Ordinarily, Stevenson does not rehearse his speeches. 








C. CONCLUSIONS 


The following conclusions are drawn from the analysis. 

1. Stevenson is no orator in the classical sense, but he 
is an effective speaker. Although lacking in rhetorical 
training, he unconsciously exemplifies the theory that un- 
derlies it. 

2. Stevenson’s attractiveness as a speaker lies in his 
inventiveness and his choice of subjects which have en- 
during, not momentary, interest. He closely follows Aris- 
totle’s advice in employing examples and enthymemes, and 
thus his proof is artistic. 

3. The Governor uses more emotional proof than is 
generally known. Because his major appeals are to the 
higher order of emotions, they are not recognized as such 
by his hearers. 

4. Stevenson usually addressed his remarks to the 
educated voter, and he was often guilty of speaking over 
the heads of his hearers. | 

0. Stevenson is an intellectual who essentially brought 
information to the electorate. He has the unusual ability 
to size up a difficult rhetorical problem and discover the 
various ways of treating it. Stevenson’s speeches have an 
indelible national stamp upon them. He is a statesman 
because he puts first not what is best for Stevenson or a 
section of the country, but what is best for the nation. 

322 pages. $4.15. Mic 57-1853 
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A COMPARATIVE STUDY OF SOUND PRODUCTION 
IN INSECTS, WITH SPECIAL REFERENCE TO THE 
SINGING ORTHOPTERA AND CICADIDAE OF 
THE EASTERN UNITED STATES 
(VOLUMES I AND II) 


(Publication No. 20,657) 


Richard Dale Alexander, Ph.D. 
The Ohio State University, 1956 


Forty-two species of Tettigoniidae, thirty-two species 
of Gryllidae, and ten species of Cicadidae are discussed. 
Descriptions and analyses of their sounds, and information 
on geographical, ecological, and seasonal distribution, and 
on Singing behavior are included. The song analyses are 
based on approximately 700 tape recordings made between 





1953 and 1956 in eastern United States, chiefly in Ohio, 
Indiana, and Illinois, but also in Kentucky, Tennessee, 
West Virginia, and North Carolina. Audiospectrograms 
(made with Vibralyzer, manufactured by Kay Electric 
Company, Pinebrook, New Jersey) or diagrams are pre- 
sented for every type of sound recorded. For many spe- 
cies this, in addition to the common or calling song, in- 
cludes courtship, fight, “protest,” and several other 
sounds, with accompanying notes on the behavior asso- 
ciated with the production of the different sounds. 

Special taxonomic problems are reviewed and clarified 
in several genera (Acheta, Anaxipha, Oecanthus, Nemobius, 
Amblycorypha, Orchelimum, and Tibicen), with particular 
emphasis on the value of comparative sound analysis. An 
especially detailed account is included of the distributional, 
ecological, seasonal, morphological, and song relationships, 
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and of the degree of reproductive isolation of the eastern 
field crickets (Acheta spp.). 

A general discussion of the nature and significance of 
sound production in insects reviews our present knowledge 
of which insects produce sounds, of how and when they do 
it, and the biological significance of the different sounds 
produced by different orders and families. Chapters are 
included on equipment and methods in the study of insect 
sounds (the history of instrumental analysis, and the suit- 
ability of different kinds of recording and analyzing equip- 
ment for different types of studies), the effect of tempera- 
ture on insect sounds, and the evolution of sound production 
and mating behavior in orthopteroid insects. 

In addition to audiospectrographs, the illustrations in- 
clude photographs and drawings of singing Orthoptera and 
their sound-producing apparatus; the equipment and tech- 
niques used in this study; scatter diagrams on the effect 
of temperature on frequency and pulse rate in insect songs; 
and diagrams showing the seasonal and daily song periods, 
and ecological distribution, of Ohio singing Orthoptera and 
Cicadidae. 

The bibliography of about 1,500 references on sound pro- 
duction and perception in arthropods is divided into 26 sec- 
tions, with the references dealing with different orders or 
parts of orders separated for convenience. A section is 
included on arthropods other than insects, and another on 
general references. The appendix contains field notes on 
the evening singing behavior of Orthoptera and Cicadidae, 
with data on temperature, relative humidity, and light in- 
tensity. 547 pages. $6.95. Mic 57-1854 





ASCARIS LAEVIS LEIDY 1856, A NEMATODE 
PARASITIC IN SOME HIBERNATING RODENTS 


(Publication No. 20,848) 


Bert Bell Babero, Ph.D. 
University of Illinois, 1957 





The development in water cultures and the hatching 
both in vivo and in vitro of A. laevis eggs were studied and 
described. Eleven species of mammals, comprising 164 
animals were experimentally infected with embryonated 
eggs and/or larvae of the species and a number of infec- 
tions were thus established. In each type of host growth 
and development of the parasite proceeded in a similar 
manner, however, there were different degrees of adapta- 
tion - in abnormal hosts, the ascarid was not able to es- 
tablish itself in the intestine and was either eliminated via 
the alimentary tract or destroyed by the body. The “trache- 
al” migration of the worm via the viscera and circulatory 
System was observed. During this migration, A. laevis 
larvae produced certain pathological lesions which seri- 
ously injured the organs. Such inflammatory lesions, ob- 
served macroscopically and microscopically, were de- 
scribed and illustrated with microphotographs. The char- 
acteristics of the nematode in each of its five develop- 
mental stages were studied and morphological comparisons 
of the larvae were made and tabulated. Discussion of 
ecdysis, accompanied with microphotographs, was pre- 
sented. Because of certain similarities in morphology, 
Ascaris tarbagan Schultz 1931, was considered cospecific 
with A. laevis. Some metabolic factors which could in- 








fluence the development of A. laevis in its natural hiber- 
nating hosts have been considered. The importance of 
rodents in the life history of certain ascarids was also 
discussed. 107 pages. $2.00. Mic 57-1855 





THE EFFECT OF METATETRANYCHUS ULMI 
(KOCH) FEEDING INJURY ON CERTAIN METABOLIC 
ACTIVITIES OF RED DELICIOUS APPLE LEAVES 


(Publication No. 21,075) 


Leo Wilfred Boulanger, Ph.D. 
Cornell University, 1957 





Studies were carried on to determine the effect of 
European red mite (Metatetranychus ulmi (Koch)) feeding 
injury On the apparent rate of photosynthesis, transpira- 
tion, chlorophyll content, and starch production in Red De- 
licious apple leaves. Investigations were conducted under 
greenhouse conditions on 2-year-old potted trees cut back 
to single shoots. 

The apparent rate of photosynthesis was determined by 
use of the Heinicke- Hoffman apparatus and transpiration 
was measured by calcium chloride drying tubes. Follow- 
ing establishment of a ratio between the activities of 18 
pairs of leaves, experimental infestations were established 
on one leaf of each pair, designated as the test leaf. The 
second, or check leaf, was kept free of mites. Infestations 
were set out in 2 series; the first consisting of 4 groups 
which received 3, 5, 10, and 20 adult female mites re- 
spectively. The second series consisted of 2 groups which 
received 50 and 100 mites respectively, with no attempt 
made to discriminate between sexes and stages. Popula- 
tions were allowed to increase unimpeded and subsequent 
determinations were carried out to check the effect of the 
feeding injury on these metabolic activities. Each group 
was replicated 3 times. 

Eighteen additional trees were selected and separated 
into 6 groups of 3 replicates, and 12 adjacent leaves on 
each tree were tagged. One pair of leaves on each tree 
corresponded to a group in the metabolic study. Each test 
leaf of the 18 pairs so designated received the same in- 
festation of mites on the same day as the leaves in the 
metabolic determination section. Three leaves of each 
population group were sampled on 6 dates to determine 
chlorophyll reduction by that particular population. Mite 
counts were made before the leaves were processed. 

An attempt was made to determine starch production 
in leaves injured by mite feeding. Mites were confined to 
leaf tips by plexiglass barriers lined with petroleum jelly. 
Translocation was observed by a light-exclusion method. 

Results of the investigation reveal that heavy mite 
feeding injury has a serious effect on the apparent rate of 
photosynthesis and transpiration of apple leaves. 

Analysis of variance of the data from the apparent rate 
of photosynthesis determinations shows a highly signifi- 
cant F value for dates in all groups, but treatment signifi- 
cance is present in only the four highest population levels. 
Significance for transpiration with respect to dates is 
present in all but one group; however, treatment signifi- 
cance appears in only the 2 highest population groups. 

The greatest reduction in photosynthesis was 53.6 per 
cent of the expected rate for one of the more severely 
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injured sets of leaves. Transpiration was reduced to 49.5 
per cent by the highest population group. Leaves suffering 
heavy initial feeding injury showed a much lower transpira- 
tion rate at the conclusion of the study than did the leaves 
on which population increase was gradual. 

At the outset of the study, appreciable reductions in 
the chlorophyll content of injured leaves appeared to have 
little effect on photosynthesis and transpiration. However, 
subsequent feeding injury brought about a sharp reduction 
in activity. 

Chlorophyll content of test leaves could be reduced no 
further than an average of 41.4 per cent for 3 samples. 
One of these samples showed a 46.75 per cent reduction. 

Starch production was still carried on in severely in- 
jured leaves as indicated by the I-KI starch test applied to 
damaged leaves cleared of remaining chlorophyll. Trans- 
location in such leaves does take place as was shown by 
the total lack of reaction to the I-KI solution for those leaf 
parts from which sunlight was excluded for 24 hours. 

142 pages. $2.00. Mic 57-1856 


ECOLOGICAL STUDY OF CHARACTERISTICS 
IN RANA PIPIENS 


(Publication No. 20,852) 


Jack Barry Bresler, Ph.D. 
University of Illinois, 1957 





Twenty-nine potentially important taxonomic structural 
measurements and ratios were recorded for each of 813 
Rana pipiens collected in Mexico, Ontario, Florida, Utah, 
and Illinois. Knowing the exact collection date and locality 
of each frog, data were compiled on seven geographical 
and physical influences affecting its development. 

Briefly, the methodology in this study entailed three 
basic procedures. First, the measurements on each of 
the specimens were taken. Second, environmental factors 
possibly affecting ontological development of each speci- 
men were recorded. These steps resulted in the accumu- 
lation of almost 35,000 facts. Last was the analysis of the 
facts to show possible relationships between structures 
and environmental factors. 

Assuming no insurmountable topographical barriers, 
precipitation and temperature were the major factors de- 
termining the frogs’ choice of habitats. Latitude and alti- 
tude were secondary or remote considerations in this 
habitat choice, while longitude apparently had no effect. 

Within the range of each geographical and physical 
factor studied, most of the structures varied; a few, how- 
ever, did not. The structures which varied seemingly did 
so “independently” of other structures. Changes in struc- 
tures appear to be related strongly to changes in tempera- 
ture and altitude, moderately related to changes in latitude, 
and not at all to changes in precipitation and longitude. 

An extensive analysis of body length shows that in both 
sexes the mean body length increases within collection 
areas of higher temperatures until an optimal temperature 
range of 75°-79° F. is reached, whereupon the mean body 
length decreases. Mean body length also tends to decrease 
with increasing altitude. The body length shows no mean- 
ingful relationship to latitude, longitude, or precipitation. 
Six leg and head characteristics are shown to have excep- 
tionally high correlations (above .9) with body length. 





Upon analysis, two of the structural ratios studied, 
body length/knee to knee and body length/tibia length, are 
shown to be independent of body length and adequate for 
comparing different length specimens. Body length/head 
length, width of eye/width of tympanum, and extent of 
webbing/length of fourth digit are ratios shown to be size- 
dependent and have limited use for normal taxonomic pur- 
poses. 

Thumb pads, normally a male characteristic, are 
present in a goodly percentage of females. This factor, 
together with other evidence presented, indicates that ex- 
ternal characteristics are frequently inadequate in sex 
identification. 

The volume of the testis in Illinois males decreases 
during the spring and early summer and increases during 
the fall prior to hibernation of the animal. 

The presence or absence of vestigial oviducts in males 
can be adequately assessed only with a histological ex- 
amination since gross anatomical surveys are shown to 
be inadequate. 

Taxonomically, Rana pipiens should be considered si- 
multaneously at two levels. One is the recognition of an 
incredible amount of extant variation for each structure 
which at first appears to be independent of geographie 
distribution. The second level of recognizable larger 
trends is superimposed over these variations. These 
trends are centered primarily around physical factors. It 
is not believed advisable at the present stage of Rana 
pipiens evolutionary development to divide the complex 








into additional species or subspecies. 
91 pages. $2.00. Mic 57-1857 


AEROBIC METABOLISM OF CRITHIDIA FASCICULATA 
(Publication No. 20,925) 


Frissell Roy Hunter, Ph.D. 
State University of Iowa, 1957 





Chairman: Associate Professor William B. Cosgrove 


The life cycles of pathogenic trypanosomes usually in- 
volve intermediate hosts. Crithidia fasciculata, normally 
a parasite of the anopnoles mosquito, corresponds to the 
forms assumed by the pathogenic trypanosomids in the 
invertebrate vectors. No systematic investigation on the 
carbohydrate metabolism of any one trypanosomid species 
has been reported. Therefore investigations were under- 
taken to illucidate the detailed mechanisms of aerobic 
carbohydrate metabolism in C. fasciculata. 

The organisms used in this study were grown axenically 
in a defined medium. Sixteen exogenous substrates were 
tested for their effects on the Oz uptake of intact cells (at 
PH 7.4 and pH 3.0) and cell-free extracts. Enzymes of (or 
associated with) the tricarboxlic acid cycle were assayed 
spectrophotometrically or colorimetrically. 

The oxygen uptake (at pH 7.4) of the intact cells was 
stimulated by glucose, alanine, aspartate, asparagine, 
glutamate, glutamine, oxalacetate, and isocitrate. Pyru- 
vate, alpha-ketoglutarate, cis-aconitate, citrate, malate, 
succinate, acetate, and fumarate were without effect (pH 
7.4). Acetate, alpha-ketoglutarate, and pyruvate were 
tested for their effects on the oxygen consumption of intact 
cells at pH 3.0 since organic acids reportedly penetrate 
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living membranes in the undissociated form. Pyruvate 

and alpha-ketoglutarate were stimulatory, while acetate 
was inhibitory. Citrate, cis-aconitate, malate, fumarate, 
and succinate stimulated the O. uptake of unfortified or 
fortified cell-free extracts. The oxidation of succinate was 
competitively inhibited by malonate. 

Aconitase (showing a differential activity toward citrate 
and iso-citrate), TPN-isocitric dehydrogenase, succinic 
dehydrogenase, fumarase, and malic dehydrogenase were 
demonstrated spectrophotometrically (in cell-free ex- 
tracts). Colorimetrically pyruvic oxidase and acetic- 
thiokinase were demonstrated directly; oxalacetic car- 
boxylase and the citrate condensing enzyme, indirectly. 

C. fasciculata is an aerobic fermenter, and succinate is 
the predominant end product of it’s aerobic carbohydrate 
metabolism. This cannot be attributed to the absence of 
succinic dehydrogenase. Since this enzyme was the least 
active of the enzymes studied the production of succinate 
as a metabolic end-product is probably explained by its 
being funneled into the dehydrogenase faster than it can be 
removed via the same route. 

This demonstration of oxidation of the tricarboxylic 
acid cycle intermediates, and the demonstration of the en- 
zymes involved is strong evidence for the operation of the 
tricarboxylic acid cycle as a metabolic pathway in C. 
fasciculata. The demonstration of pyruvic oxidase and 
acetic-thiokinase in the cell-free extracts establishes a 
connecting link between glycolysis and citrate synthesis. 
The stimulatory effect of the tested amino acids and amides 
is additional evidence for the operation of the tricarboxylic 
acid cycle in this trypanosomid, since these substrates are 
metabolized via transformation into intermediates of the 
cycle. 47 pages. $2.00. Mic 57-1858 








A STUDY OF THE SYSTEMATICS AND LIFE HISTORY 
OF THE GULF PIPEFISH, SYNGNATHUS SCOVELLI 
(EVERMANN AND KENDALL) 


(Publication No. 20,742) 


Edwin B. Joseph, Ph.D. 
The Florida State University, 1957 





Geographic variation, ecology, and some aspects of 
natural history of the Gulf pipefish, were studied. Both 
field and laboratory studies were included. 

A diagnosis of the specific characters is given and 
sexual dimorphism is discussed. 

The northern limit of this species is near the mouth of 
the St. Johns River on the east coast of Florida. The range 
includes both coasts of peninsular Florida and encircles 
the Gulf coast of the United States and Mexico at least as 
far south as the Yucatan Peninsula. The Gulf pipefish 
most commonly occurs in bays and inlets of brackish to 
oceanic salinities, although it may occupy the total range 
of salinities which occur on the Gulf coast. This pipefish 
is closely associated with shallow water grass beds which 
require a sand bottom and protection from direct wave 
action. 

The Gulf pipefish is a variable species. Each popula- 
tion examined showed minor differences, but division into 
subspecies does not appear justified. The Santa Fe River 
population appears to be completely isolated and fairly 





distinct but requires further study. The number of dorsal 
fin rays showed the most consistent trends of variation. 
The pattern of variation for this character is a reversing 
cline with the high mean value at Little Lake, Louisiana 
and increasing both to the east and the west. The head- 
length/snout-length ratio is related to salinity; individuals 
from waters of low salinity have relatively longer snouts 
than individuals living in waters of high salinity. 

The sex ratio varies from population to population and 
may vary seasonally within the same population. At Cedar 
Key, Florida, and Lake Pontchartrain, Louisiana, females 
are more numerous than males during most of the year. 
The size at sexual maturity also varies geographically as 
well as seasonally. Within the same population, males 
mature at a smaller size than do females. Over most of 
its range the Gulf pipefish breeds throughout the year; 
however, along the northern Gulf coast there may be a 
brief mid-winter cessation. In the Lake Pontchartrain 
and Cedar Key populations there appear to be spring and 
fall peake of reproduction. At these seasons, a higher 
percentage of males are breeding and are carrying larger 
broods. The courtship and mating behavior of the Gulf 
pipefish is described and compared with the description 
of courtship and mating of Syngnathus floridae. The period 
of incubation of the Gulf pipefish is 14 to 15 days ata 
temperature of 76 degrees Fahrenheit. The young at birth 
average 15 mm. in length. 

Age and growth have never been successfully investi- 
gated for any species of pipefish. In the present study no 
definite conclusions are reached, but the evidence is sug- 
gestive of a short life cycle with an age at sexual maturity 
of approximately six months. 

Stomach analyses were made on 86 specimens from the 
Lake Pontchartrain population. Feeding appears to be a 
fairly continuous process since all stomachs contained 
food. Pipefishes under 50 mm. in length fed primarily on 
copepods. Amphipods constitute the main food item of 
larger pipefishes. 114 pages. $2.00. Mic 57-1859 





THE EFFECTS OF TEMPERATURE AND RELATIVE 
HUMIDITY UPON THE EGGS OF SEVERAL SPECIES 
OF TRIATOMINAE (HEMIPTERA, REDUVIIDAE) 


(Publication No. 20,836) 


Stephen Harper Kirner, Ph.D. 
Cornell University, 1957 


The eggs of seven species of Triatominae species were 
incubated at constant temperatures ranging from 60° to 
100°F, in 10 degree steps and relative humidities from 0% 
to 100% R. H. in from four to seven steps to determine the 
effect of both temperature and relative humidity upon in- 
cubation time and percent survival. Eggs of four of the 
species were exposed to 60°F. at five humidities for short 
periods at various stages in their development to find if 
any development took place at this subdevelopmental- 
hatching threshold, as well as to ascertain in which stage 
of development an egg was most susceptible to or tolerant 
of this temperature. Similar tests were run on the eggs 
of three species for shorter exposures to 100°F. 

Of the seven species observed, none hatched if incu- 
bated continuously at 60°F, and only two species hatched at 
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100°F. In general, those species which were intolerant of 
low humidities were quite tolerant of high, and vice versa. 
Mortality at low humidities was most obvious at low tem- 
peratures, whereas high humidities were most adverse at 
high temperatures. There was a slight delay in hatching 
time at the humidity extremes; this was generally most 
evident at the lowest temperature. 

Short exposures to 60°F. showed, for most species, 
that the older an egg was at the time of exposure, the 
more tole~ant of this temperature it was. Concurrent with 
increasing low temperature tolerance with increasing age, 
it was also observed that the amount of development under- 
gone by an egg for a given duration of exposure to 60°F, 
increased with increasing age of the egg. Mortality of 
eggs exposed to 100 was also generally higher for younger 
eggs, and the longer the exposure the higher the mortality. 

207 pages. $2.70. Mic 57-1860 


SOME EFFECTS OF PENICILLIN ON THE 
GERMAN COCKROACH, BLATTELLA GERMANICA 
(LINN.) ORTHOPTERA: BLATTIDAE 


(Publication No. 20,702) 


James Neil Liles, Ph.D. 
The Ohio State University, 1956 





Some effects of the oral administration of sodium peni- 
cillin G on the German cockroach were studied. The anti- 
biotic was added to a dog food diet at fifteen different 
levels of concentration ranging from six to 100,000 ppm. 
Starting with six ppm., the penicillin concentration of each 
succeeding dietary level increased geometrically by a 
factor of two. There was also a check diet without peni- 
cillin. The cockroaches were fed the various diets all of 
their lives and through two successive generations. The 
effects studied were: (1) the growth rate, (2) time to the 
adult stage, (3) mortality, (4) reproductive capacity, and 
(5) these same effects in the second generation. Total 
vitamin content of folic acid, biotin, riboflavin, and niacin 
in young males and females at each dietary level in the 
first generation was also determined. Microbiological 
assays were employed for the vitamin determinations. 
With all diets containing less than 780 ppm. of penicillin, 
growth rates in the first generation appeared to be equiva- 
lent to those fed the check diet. At 780 ppm. or more, in- 
hibition of growth was significant, and became increasingly 
more severe up to 100,000 ppm. In the second generation 
the offspring of cockroaches that received as little as fifty 
ppm. exhibited reduced growth rates, regardless of 
whether they were reared on the check or respective 
parental diet. First generation cockroaches receiving 
diets containing less than 780 ppm. of penicillin reached 
the adult stage in approximately the same length of time. 
At 780 ppm. or more, however, there was an inverse re- 
lationship between time to adult stage and growth rate. 
Offspring from first generation cockroaches receiving 
diets containing fifty or more ppm. of penicillin took longer 
to reach the adult stage than did those receiving the check 
diet. First generation cockroaches exhibited no appreci- 
able mortality over the cockroaches used as checks, even 
when reared on the diets containing the highest levels of 
penicillin. Second generation cockroaches exhibited higher 





mortality than those used as checks when their parents 
received diets containing as little as 100-200 ppm. or 
more of penicillin. Reproductive capacity was apparently 
reduced by all diets containing 200 or more ppm. of peni- 
cillin. No eggs were formed by the cockroaches receiving 
the diet containing 100,000 ppm. Offspring of adults reared 
on diets containing fifty or more ppm. exhibited reduced 
reproductive capacity. In all respects, the second gener- 
ation cockroaches were much more adversely affected than 
the first, probably because of multiple and latent effects of 
the antibiotic. Both male and female cockroaches re- 
ceiving diets containing 780 or more ppm. of penicillin 
had a lower content of riboflavin than those receiving the 
check diet. Both male and female cockroaches receiving 
diets containing 1,560 or more ppm. of penicillin had a 
lower content of folic acid than those receiving the check 
diet. The penicillin probably incited loss or prevented 
accumulation of these two vitamins. The niacin and biotin 
contents appeared to be approximately equivalent at all 
the dietary levels used, in both males and females. 

122 pages. $2.00. Mic 57-1861 


A STUDY OF SOME NEOTROPICAL LEAFHOPPERS 
(HOMOPTERA: CICADELLIDAE: IDIOCERINAE) 


(Publication No. 20,704) 


Jenaro Maldonado-Capriles, Ph.D. 
The Ohio State University, 1956 


A new genus Idioceropsis (Cicadellidae, Idiocerinae) 
is established to receive some species of leafhoppers 
previously described by Herbert Osborn and John C. Cald- 
well as belonging to the genus Idiocerus Lewis and some 
new species collected in Venezuela, S. A., by the writer. 

Idioceropsis gen. nov. seems closest to Idiocerus 
Lewis. These genera can be separated by using charac- 
ters in the wings. Idioceropsis has four apical and two 
anteapical cells, and Idiocerus has four apical and three 
anteapical cells in the forewing. Also, the genitalia of the 
males are distinctive in the two genera. 

The new genus now includes 43 species, of which three 
are from Puerto Rico and +0 from South America. These 
are: Idioceropsis acuminatus (Osb.), I. albicollis (Osb.), 
I. alimaculatus sp. nov., I. areatus (Osb.), I, aurantilineatus 
Sp. nov., I. bakeri (Osb. ), I. beryllinus sp. nov. , I. bilin- 
eatus sp. nov., I. breviatus (Osb.), I. carmenae Sp. nov., 

I. costalis (Osb.) ), I. cristulatus sp. nov., I. cuprinus sp. 
nov., I, eburneomaculatus (Osb.), I. exquisitus (Osb.), I. 
fasciatus (Osb. ), I. figuratus (Osb. .), I. flammeus (Osb.), 

I. flavidus (Osb.), I. flavotinctus (Osb.), I. fulvus (Osb.), 

I. fulvotinctus (Osb.), I. himertus sp. nov., I. hyalinus 
(Osb.), I. intricatus (Osb.), I. maculifrons ‘(Osb ae I. mari- 
censis (Caldwell), I. minutus (Osb.), I, multilineatus sp. 
nov., I. multimaculatus sp. nov., I. myrciae (Caldwell), I. 
occipitalis (Osb.), I. ocellatus (Osb.), I. oncercus sp. nov., 
I. parvulus (Osb.), I. principensis (Osb.), I. quadrangularis 
(Osb.), I. rotundifrons (Osb.), I. ru ifrons (Osb.), I. tri- 
maculatus sp. nov., I. tumidulus (Osb.), I. venezolanus sp. 
nov., and I. viridicatus (Osb.). 

The second abdominal sternal apodeme is useful in 
this genus as a diagnostic character since it can be used 
to separate the males of the species. This structure is 
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greatly reduced in the females and therefore useless for 
this purpose. 

The relationships of the 43 species of Idioceropsis gen. 
nov. are discussed. Two keys were made for the separa- 
tion of species. One key is based on external characters 
of adults of both sexes, and the other key employs charac- 
ters of the male genitalia. All species, except I[diocerop- 
Sis rugifrons (Osborn), are illustrated, and 235 drawings 
are included. 146 pages. $2.00. Mic 57-1862 





AN ANALYSIS OF NATURAL AND ACQUIRED 
IMMUNITY TO PLASMODIUM LOPHURAE IN CHICKS 


(Publication No. 19,053) 


Hoang Quoc Truong, Ph.D. 
Northwestern University, 1956 


Both natural and acquired immunity to Plasmodium 
lophurae have been reported in chicks. A comparative 
study of the 2 types of immunity was attempted in this 
work. Evidence in favor of an antigen-antibody reaction 
is shown by: 








1. A correlation between the age of the chicks and the 
parasite dosage required to give a 50% parasitemia level 
on the 4th day of infection. Between 6 and 47 days, the 
inoculating doses increased in a linear fashion. There is 
however a sharp inflection of the curve at 25 days. 


2. A consideration of the variation in the parasitemia 
level and the leucocyte count of superinfected chicks. Re- 
introduced parasitized cells were destroyed at a faster 
rate after each superinfection. Increase in the number of 
circulating macrophages could not account for all of the 
destructive rate; the role of stationary phagocytes, en- 
hanced by specific humoral factors is to be anticipated. 


3. A determination of the respective parts played by the 
plasma and by the erythrocytes in both natural and ac- 
quired immunity. Foreign mature erythrocytes taken from 
both uninfected and recovered chicks caused the parasite- 
mia to be maintained at a higher level in transfused chicks 
than in the controls. Plasma taken from young chicks, 
when injected into infected chicks of the same age, did not 
confer any passive immunity, whereas plasma from older 
chicks and from chicks recovered from the initial infection 
conferred passive immunity to the injected chicks. The 
action of the immune factors seemed to be of an opsonic 
nature, preparing the parasitized cells for phagocytosis. 
Infections set up in chicks transfused with immune factors 
were Of a lower grade, although their course was normal. 
In addition, no agglutination or lysis of the parasitized 
erythrocytes was observed as a result of incubation with 
immune plasma at 37°C for one hour. 


4. The identification of the immune factors in the various 
protein fractions of immune plasma. Fraction I, consisting 
of fibrinogen, showed only a slight depressing effect on the 
infection course. Fraction II, consisting of gamma globu- 
lin, and fraction III, consisting of alpha and beta globulins 
contained the bulk of the immune factors. Fraction IV, 
consisting of albumin, was inactive. 

64 pages. $2.00. Mic 57-1863 


HEAT INJURY AND HEAT ACCLIMATION OF 
DUGESIA DOROTOCEPHALA 


(Publication No. 20,934) 


Howard Weinstein, Ph.D. 
State University of Iowa, 1957 





Chairman: Professor Gordon Marsh 


The purpose of this study was to ascertain some of the 
characteristics of heat acclimation in the flatworm, 
Dugesia dorotocephala. Two distinct but interrelated in- 








vestigations were carried out. The first was directed 
toward delineating the influence of the acclimation tem- 
perature upon the temperature coefficient of the rate of 
heat injury. The second was a study of the time course of 
change of heat resistance as affected by the magnitude and 
direction of change in the acclimation temperature. Some 
consideration was also given to the effect of size of the 
organism upon its heat resistance and time course of 
changes in heat resistance. 

Planarians were acclimated to temperatures of 6°C., 
17.8°C, and 27.8°C., and were then subjected to a series of 
lethal temperatures ranging from 37.8°C. to 48.4°C.. Qu’s 
were determined for the time required for the inception 
of three injury responses. The Qio’s of heat coma were 
1,020, 1,020 and 545; cessation of movement values were 
76, 10,000 and 104,000; histolysis values were 52, 25 and 
945, 13 and 104,000. The Q,.’s for each injury response 
are listed in the order of the ascending acclimation tem- 
peratures. The two values listed for histolysis at the ac- 
climation temperatures of 17.8°C. and 27.8°C, are due to 
the appearance of an inflection point in the curves. 

Planarians were acclimated to 10.6°C. (low), 18.6°C. 
(middle), and 26.6°C. (high), and were then transferred to 
a second acclimation temperature and the time course for 
the changes of histolysis time and heat coma time were 
measured at a lethal temperature of 42.7°C.. The acclima- 
tion temperature transfers were low to high, high to low, 
middle to high, high to middle, low to middle and middle 
to low. The acclimation trends, changes in the time re- 
quired for the inception of histolysis, indicated that the 
rate of gain and loss of heat resistance occurred more 
rapidly at the higher acclimation temperatures (middle 
to high and high to middle) than at the lower acclimation 
temperatures (low to middle and middle to low); the rate 
of gain is greater than the rate of loss, and the greater 
the increment in the acclimation temperature, the greater 
the rate of gain of heat resistance. Under the conditions 
of an increase of the acclimation temperature there oc- 
curred a temporary maximum of heat resistance (time 
for the inception of histolysis) during the course of ac- 
climation. In all experimental situations this maximum 
was attained within twenty four hours after which the heat 
resistance values decreased slightly during the next 
twenty four to thirty six hours. Upon decreasing the ac- 
climation temperature there was an initial increase of 
heat resistance. The heat coma trends are distinguishable 
from the histolysis trends by the absence of the last two 
phenomena. 

The larger the planarian the more heat resistant it is, 
as determined for the three heat injury responses. Upon 
transferring the planarians to a higher acclimation tem- 
perature, the initial increment of heat resistance (time for 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 10 cents per page. 


No postage is charged if check or money order accompanies order. 





1162 ZOOLOGY 





the inception of histolysis) occurs more rapidly for the ture, the initial increment of heat resistance (increment in 
large animals, there apparently being a lag before any in- the time required for the inception of histolysis) is main- 
crements in heat resistance occur for the smaller planar- tained for a longer time by the larger planarians and is 
ians. The time required for the attainment of a maximum followed by a loss of heat resistance which is more rapid 
heat resistance is shorter for the larger animals. Upon for the larger planarians. 

transferring the animals to a lower acclimation tempera- 44 pages. $2.00. Mic 57-1864 
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